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described m and by the f oilovmig statement : — 
This invention relates to indole derivatives 
10 and more particularly it relates to new hetero- 
cyclic-indol-3-yl-carboxylic acid derivatives 
which possess anti-inllammatory, analgesic and 
antipyretic activity. 
According to the invention there are pro- 
15 vided compounds of the formula: — 




wherein stands for a heterocyclic radical 
selected from pyrimidinyl, quinolyl, iso- 
quinolyl, ciimoiinyl, quinazolinyl, quinoxalinyl, 
20 benzthiazotyl and benzoxazolyl radicals, the 
said heterocyclic radical being lini^ed to the 
nitrogea atom of the indole nucleus through 



phenyl snbstituentsj and stands for 30 

hydrogen or a Ci„3-alkyl radical; and R' and 
which may be the same or different;, stand 
for hydrogen or a methyl radical; and 
stands for a radical of the formula —COR' 
oi" — CHoOR', wherein R^ stands for a 35 
hydroxy, Ci_--alkoxy^ benzyloxy, phenoxy^ 
di-Ci-s-alkylamina-Ci^^alkoxy, (C3_c-cyclo- 
aI^yl)methoxy, amino, Ci_5-alkylamina, di- 
Ci-^-alkylamino, anilino^ hydrazino or jV-l53- 
dicyclohexylureido radical, and R' stands for 40 
hydrogen or a Ci_g-alkanoyl radical; and R* 
stands for hydrogen or a methylenedioxy or 
ethylenedioxy radical or not more than Uvo 
substitaents selected from Ci^g-alkoxy, C3-.5- 
aikyl^ cycloalkyl of not more than 5 carbon 45 
atoms, and di-Ci._5-alkylamino radicals and 
halogen atoms; and pharmaceatically- 
acceptable raits thereof. 

As stated above, the heterocyclic radical R^ 
is linked to the niitrogea atom of the indole 50 
nucleus through one of its ring carbon atoms 
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(71) We, IMPERIAL CHEMICAL 
INDUSTRIES LIMITED, Imperial Chemi- 
cal House, Milibank, London SWIP 3JF, a 
British Company, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement: — 

This invention relates to indole derivatives 
and more particularly it relates to new hetero- 
cyclic-indol-3-yl-carboxylic acid derivatives 
which possess anti-^infiammatory, analgesic and 
antipyretic activity. 

According to the invention there are pro- 
vided compounds of the f omnia: — 



■CxxF 



R.' 



wherein R^ stands for a heterocyclic radical 
selected from pyrimidinyl, quinolyl, iso- 
quinoiyl, chmolinyl, quinazolinyl, quinoxalinyl, 
benzthiazolyl and ben5:oxa7:olyl radicals, the 
said heterocyclic radical being liinked to the 
nitrogen atom of the indole nucleus through 



a ring carbon atom which is conjugated with 
a ring nitrogen atom in the said heterocyclic 
radical, and the said heterocyclic radical 25 
optionally bearing not more than two sub- 
stitueaats selected from Ci^^-alkyl, d^,- 
alkoxy, Ci_5-{alkylthio, amino (— NH2), 
halogen^ triftuoromethyl, trichloromethyl and 
phenyl substituents; and R^ stands for 30 
hydrogen or a Ci_3-alkyl radical; and R^ and 
R% which may be the same or different, stand 
for hydrogen or a methyl radical; and R-'' 
stand's for a radical of the formula — COR^ 
or — CH.OR^ wherein R' stands for a 35 
hydroxy, Cj^^-^alkox}^, benzyloxy, phenoxy, 
di-C, -.,-alkylamiino-Ci_5aIkoxy^ (Cs^p-cyclo- 
alkyl)metho.xy, amino, Ci_5-alkylamino, di- 
Ci_--alkylamino, anilino, hydrazino or N-1,3- 
dicyclohexylureido radical, and R' stands for 40 
hydrogen or a Ci_,e-alkanoyl radical; and R* 
stands for hydrogen or a methylenedioxy or 
ethylenedioxy radical or not more than two 
substituents selected from Ci_,,-aJkoxy, Ci_5- 
alkyl, c5^cloalkyl of not more than 5 carbon 45 
atoms, and di-Ci .^-alkylamino radicals and 
halogen atoms; and pharmaceutically- 
accep table falts thereof. 

As stated above, the heterocyclic radical R^ 
is linked to the nitrogen atom of the indole 50 
nucleus through one of its ring carbon atoms 
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which is conjugated with a ring niti'ogen 
atom. Accordingly, it is to be xmderstcod that 
is linked to the nitrogen atom of the 
indole nucleus through one of the following 
5 positions of the former: — 

when stands for a pyiiimiduiyl radical^ 
througji position 2, 4 or 6 thereof; 
when R^ stands for a benzthiazolyl or 
benzoxazolyl radicalj through position 2 
10 thereof; 

when R^ stands fcM: a qtdnolyl or quinazolinyl 
radical, through poadon 2 or 4 thereof; 
when R"- stands for a cinnoMnyl radical, 
through position 4 thereof; 
15 when R^ stands for a quinoxalinyl radical, 
tlurough position 2 or 3 diereof; and 
when stands for an isoquinolyl radical, 
through position 1 thereof. 

It v/ill be appreciated by those sldlled in 
20 the art that some of the compounds of the 
formula I possess at lease one asymmetric 
carbon atom, for example this is the case if 
R3 and R^ are different. These asj'mmetric 
compounds may be resolved into the corres- 
25 ponding optically-active foinns (i.e. enantio- 
morphic forms) by conventional procefdures. It 
is to be imderstood diat the racemates of tlie 
formula I po'ssess anti-infiammatory, anialg-psic 
and antipyretic activity and that, in addition, 
30 at least some of the optically active compounds 
of the formula I possess anti-inflammatory, 
analgesic and/or antipyretic activity. It is also 
to be understood that the compounds of this 
invention encompass both those compounds of 
35 the formula I which are racemates and die 
optically active compounds of the formula I 
which possess anti-inflammatory, analgesic 
and/or antipyretic activity. 

The substituent(s) which may optionally be 
40 present in the heterocyclic radical may, 
for example, be selected from methyl, ethyl, 
isopropyl, methoxy, methylthio, amino, fliicro, 
chloro, bromo, triflucaromethyl, trichloro- 
methyl and phenyl substituents. 
45 A suitable value for R^ when it stands for 
a Ci-B-aBgi^l radical is, for example, a methyl 
radical. 

A suitable value for R*" is, for example, 
hydrogen or a methylenedaosy or ethylenedioxy 

50 radical or not more than two substituents 
selected from methoxy, ethoxy, propoxy, 
methyl, ethyl, propyl, butyl and dimethyl- 
amino radicals and fluorine, chlorine and 
bromine atoms. 

55 A suitable value for R"^ is, for example, 
a hydroxy, methoxy, etho^xy, propoxy, butoxy, 
2-djmethylaminoethoxy, benzyloxy, phenoxy, 
cyclohexylmethoxy, amino, methylamino', 
dimethylamino, anilino, hydrazino or NA^S- 

60 dicyclohexylureido radical. 

A suitable value for R* is, for example^ 
hydrogen or a formyl, acetyl or propionyl 
radical Thus, it is to be noted that for con- 
venience in this specification the expression 

65 "alkanoyl radical" includes a formyl radical. 



Suitable salts of the invention in the case 
where the compotmd of the formula I is 
sufficiently basic are pharmaceutically- 
•acceptable acid-addition salts, for example a 
hydrochloride, hydrobrcmide or citrate. A 70 
suitable salt in the case v/here R^ stands for 
a hydroxy radical is a salt in v/hich the anion 
is dbrived from the said compound of the 
formula I and the cation is a pharma- 
ceutidally-acceptable cation, for example an 75 
alkali metal, all^Hne earth metal, aluminium 
or ammonium salt, or a salt with a phanna- 
ceutically-acceptable organic base, for 
example triethanolamine. 

Particularly active compounds of the 80 
invention l-(7-chloroquinol-4-yl)-5- 
medioxy - 2 - methylindol - 3 - ylacetic acid, 
1 - (7 - chloroquinazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic acid, 
1 - (7 - bromoquin'azolin - 4 - yl) - 5- 
mcfthoxy - 2 - metiiylindol - 3 - ylacetic acid, 

1 - (7 - fluoroquirjazolin 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic 
acid, 5 - methoxy - 2 - methjrl - 1 - (2- 
methylquinazolin - 4 - yl)indol - 3 - ylacetic 
acid, 1 - (7 - chlorccinnolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic 
acid, 1 - (7 - chloroquinazolin - 4 - yl)- 
2,5 - dimethylindol - 3 - ylacetic acid, 1- 
(2y6 " dimethoxypyrimidin - 4 - yl) ~ 2,5- 
dimethyMndol - 3 ~ ylacetic acid, 1 - (7- 
chloroquinazo'lin - 4 - yl) - 5 - fluoro - 2- 
methylindol - 3 - ylacetic acid, methyl 1- 
(7 - chloroquinazolin - 4 - yl) - 5 - methoxy- 

2 - methyUndol - 3 - ylacetic and methyl 

1 ~ (7 - chloroquinol - 4 - yl) - 5 - methoxy- 

2 - methylindol - 3 - ykcetate^ and pharma- 
ceutically acceptable salts thereof. 

According to a further feature oif the inven- 
tion there is provided a process for the 
manufacture of the compounds of the formula 
I, wherein R\ R^ R^ R^ R" and R^ have 
the meaniings stated above except that R'^ 
cannot stand for u hydrazino^ radical, and 
pharmaceutically-acceptable salts thereof, 
which comprises reacting a compound of the 
formula: — 




wherein R^ and R® have the meanings stated 
above and Q stands for on amino radical 
( — ^NHs) or a ra<^cal of the formula: — 

R» 

— N=G< III 

RIO 

wherein R^ stands for hydrogen or a methyl 
or ethyl radical, and stands for a methyl. 
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ethyl or phenyl radical, or an acid-addition 
salt thereof, with a compound of the 
formula: — 



R^coCHoCR^R^R^ 



IV 



5 wherein R% R^, R* and R" have the meanings 
stated immediately above, tmder the influence 
of heat 

A suitable acid-addition salt of the com- 
pound af the formula II is for example, a 

10 hyiirochloride, hydrobtromide, sulphate or 
fluoroborate. The reactiom may be carried out 
at, for example, 40 to 150^C., and more 
particularly 60 to 120°C. The reaction is 
praferably cairried out in the presence of an 

15 acid, for example laevulnic acid (which is, 
of course, within the definitioa of the reiactant 
cf formula IV^ acetic acid, or a relatively 
strong acid, for example hydrochloric, 
sulphuric, perchloric or polyphosphoric acid. 

20 Under tihiese conditions the reaction may 
optionally be carried out lin a suitable solvent, 
for example water, a Ci_4 alkanol, for 
example ethanol, or acetic acid, or a mixture 
of any of these, and/or in an. excess of a low 

25 melting compound of the fonnula IV, fcir 
example laevulinic acid. 

It is to be understood that, when the 
Slatting material of the fo-rmula IV is a 
cndioxylic acid and a Ci_.i-alkanol is used as 

30 r. solvent, the product is obtained as the 
con-esponding aJDkyl ester. Alternatively, the 
reaction is preferably earned out in the 
presence of a Lewis acid, for example boron 
trifluodde etherate. A Ci„4-ali<anol, for 

35 example methanol or ethanol, may optionally 
also be present, but in this case when^ the 
starting material of the foomaula IV is a 
carboxylic acid, the product is obtained as 
the corresponding alkyl ester, 

40 Those of the starting materials of the 
formula II which are hydrazines may be 
obtained by reacting the appropriate phenyl- 
hydrazine of tixo formula: — 



45 wherein R^ has the meaning stfated above, 
with a compound of the formula R^Hal, 
wherein R^ has the meaning stated above and 
Hal stands for a chlorine, bromine or iodine 
atom, in the pres^ce of sodium acetate or 

50 a hydrate thereof, in the presence of a solvent, 
for example water, a Ci_4-alkanol, benzene 
or 1,2-dimetho-xyethane. The remaanmg 
starting materials, that is, the hydrazones ox 
the formula II, may be obtamed by reacting 

55 the appropriate hydrazine of the formula II 
with the appropriate aldehyde or ketone of 
the formula R«COR^% wherein R^ and R^'* 



have the meanings stated above. This (reaction 
may be carried out in an excess of the said 
aldehyde or ketone and/or in the presence of 60 
an organic solvent, for example benzene or 
toluene. The reaction may optionally be 
catalysed by means of an inorganic or organic 
acid, for example sulphonric or acetic acid. 
However, a preferred method of making those 65 
of the said] hydrazones wherein R^ stands for 
a quinazolinyl or cinnolinyl radical comprises 
reacting a cranpound of the formula : — 



with a compound of the formula R^Hal, under 70 
the influence of heat, for example under 
reflux, and in a dry organic solvent, for 
example 1,2-dimethoxycthanc, and wherein R®, 
R% R^" and Hal have the meanings stated 
above and R^ has the meaning stated 75 
immediately above. 

According to a further feature of the 
invention tliere is provided a process for the 
manufacture cif those of the compounds of 
the formula I wherein R\ R^ R^ R* and R« 80 
have the meanings stated above^ and R" stands 
for a carboxy radical, and pharmaceutically- 
acceptable salts thereof, which comprises 
hydiolysing the corresponding compound of 
tlie formula: — 85 



wherein R\ R^ R% R^ and R*^ have the 
meanings stated above, and R'^ stands for 
a cyano, carbamoyl, alkoxycarbonyl, 
benzyloxycaxbonyl or phenoxycarbonyl radical. 90 

A saiitable hydrolytic agent is, for e^iample, 
an alkali metal hydroxide, for example sodium 
hydroxide or potassium hydroxide. The 
hydrolysis is carried out in the presence of 
water, and optionally an organic solvent, for 95 
example a Ci„4-alkanol, for example ethanol, 
may be present. The reaction may optionally 
be accelerated or completed by the application 
of heat, for example it may be carried out 
at 50 to ISO^C, for example at reflux 130 
temperature. 

Those of the starting materials of the 
formula VII v/herein R" stands for a cyano 
radical, R^ and R^ stand for hydrogen, and 
R^, and R'^ have the meanings stated above, 105 
may be obtained by the following sequence 
of reactions: — 
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defaydrogenation 
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Alannich 



reaction 





quatemisaticHi 

/ 
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15 



20 



25 



30 



35 



The amide starting materials oif the 
formula VII (i.e. wherein R^^ stands for a 
carbamoyl radical) lare formed as a by-product 
in the production of the nitriles of the formula 
XIII when made by the above sequence of 
reactions, and they may be obtained from 
the latter compounds by hydrolysis. The ester 
starting materials of the formula VII are 
obtainable by a process described hereinbefore. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of the compounds of the formula 
I, wherein R^, R-^ R^ R* and W have the 
meanings stated above and R^ stands for a 
radical of the formula — COR^ or CHoOR', 
wherein R'' has the meaning stated above and 
R'^ stands for a Ca-^^alkanoyl raidlical, and 
pharmaceutically-acceptable salts thereof 
wMch comprises defaydrogenating the ccmres- 
ponding indoline derivative of the formula: — 




wherein R^ R^, R^ and R« have the 
meanings stated above, and R^ has the meaning 
stated immediately above. 

It is to be understood that by the word 
"dehydrogenating" there is ni0ant the removal 
of one hydrogen atom from the 2-position^ 
and one from the S-pos'ition^r of the said 
indoline derivative^ so as to give the corres- 
ponding indole derivative. The dehydrogena- 
tion may be effected by means of a 
dehydrogenation catalyst^ for example a 
palladium on charcoal catalyst^ in the presence 
of a suitable organic solvent, for example 



diphenyl ether^ at an elevated temperature, 
for example at or about reflux temperature. 
Alternatively, the dehydrogenation may be 
effected by means of a known compound 
having dehydrogenating properties, for 40 
example 2,3,5,6-tetrachloro-l,4-^ben2oquinone 
or 2,3 - dichloro - 5,6 - dicyano - 1,4- 
benzoquinone, in a suitable solvent, for 
example dlry xylene, 1,2-diraedioxyethane or 
dimediylformamide, at 20 to 160^0., for 45 
example at refiimc temperature. 

The indoline starting materials of the 
formula XIV, except for the hydrazides 
wherein R^ stands for the group 
— CONHNH2, may be obtained by using an 50 
analogous process to that outMned aibove for 
the production of the intermediates of the 
formula IX.^ The said hydrazides may be 
obtained by intemction of an appropriate ester 
c(f the formula XIV with hydrazine, bv an 55 
analogous reaction to that described bdow. 

According to a further feature of the 
invention there is providedl a process for the 
manufacture of those of the compounds of 
the formula I whesrein R^ R^, R\ R^ and R^ 60 
have the meanmgs stated above, and R^ stands 
for a radical of the formula —COR' wherein 
R'' stands for a Ci_5-allTOxy, benzyloxy, dii- 
Ci_5 - aJkylamino - Q^., - an<:oxy or (Cs-e- 
cycloalkyl)methoxy radical, and pharma- 65 
ceuticaUy-acceptable salts thereof, which 
comprises esterifying the corresponding 
carboxylic acid of the formula I wherein R^ 
stands for a carboxy radical, or a salt, acid 
hahde or anhydride thereof. 70 

The said esteriiica.tion may be carried out 
by any appropriate general: method, for 
example : 

(1) By (reacting the siaid carboxylic acid with 
the alcohol reactant, which may optionally be 75 
present in excess, in the presence of an acid. 
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for example a Lewis acid, for example boron 
trifluoride etherate, or sulphuric acid (this is 
not suitable in the case where stands for 
a qiiiii?a2olinyl or cinnolinyl radical). This 

5 reaction may conveniently be carried out at 
40 to 120°C,3 for example under reflux. 
(2) By reacting an acid halide, for example 
an acid chloride, or an acid anhydride (which 
expresaon includes a mixed acid Janhydride) 

10 with the alcohol reactant. The reaction may 
be carried out in an excess of the alcohol 
reactant and/oir in the presence of an organic 
solvent, for example chloroform, dimethyl- 
fonnamide, acetonitrile, tetnahydrofuran or 

15 IjZ-dimethasyethane^ and prefer^ly the said 
alcohol reactant or organic solvent is used in 
a dry form. This reaction may conveniently 
be carried out at 20 to lOO'^C., for example 
under reflux. 

20 (3) By reacting the said darboxylic acid with 
a carbodiimide, for example dicyclohexyl- 
carbodiimiidie, and then, without isolation, 
reacting the product with the alcohoi reactant. 
The reaction may be carried out in the 

25 presence of an organic solvent, for example 
chloroform, 1,2-dimethoxyethane, dimethyl- 
formamide, acetonitrile or tetrahydrofuran, 
and preferably the solvent is used in dry form. 
The reaction may conveniently be carried out 

30 at 20 to 100°C., preferably at room 
temperature. 

(4) By reacting a metal salt, fo? example a 
sodium salt, of the said carboxvlic acid with 
a compound of the formula R^X, which may 

35 optionallv be in excess, wherein R'' stands for 
a C..-alkvl, benzyl, di-Ci_.,-alkylamino-C^ _n- 
alkyl or (;Cs„,.-cvcloalkyl)methyI radical, and 
X stands for a halogen atom, for example a 
chlorine, bromine or iodine atom, or a toluene- 

40 sulphonyloxy or methanesulphonyloxy radical. 
The reaction may be carried out in the 
presence of an oirganic solvent, for example 
dimethvlformamide, 1,2 - dimethoxyethane, 
acetonitrile or tetrahydrofuran, and preferably 

45 the solvent is used in dry form. The reaction 
may conveniently be carried out at 20 to 
lOO^C. for example at room temperature. 

According to a farther feature of the 
invention there is provided a process for the 

50 manufacture of the compounds of tihe formula 
I, wherein R^ stands for a quinazolinvl, 
cinnolinyl, benzoxazolyl or benzthiazolyl 
radical, which is linked to the nitrogen atom 
of the indole nucleus throujdi a ring carbon 

55 atom which is conjugated with a ring nitrogen 
'atom in said radical, and which mav optionallv 
be substituted as stated above, and W stands 
for a radical of the formula — COW or 
— CHoOR', wherein R^ stands for a C._,- 

60 alkoxy, benzvioxy, phenoxy. di-C,_:5-alkvl- 
amino-Ci-,-alkoxy or (C.-.-cycloalkvl)- 
methoxv radical land R' stands for a Co^.- 
alkanoyl radical, and R^ R^ R^ and R* have 
the meanings stated! above, and r>harma- 

65 ceutically-acceptable salts thereof, which com- 



prises reacting a compound of the formula: — 




with a halogenoheterocyciic compound olf the 
formula R^Hal, wherein R^ and R^ have the 
meanings stated immediately above and R^, 70 
R^ R^ and Hal have the meanings stated 
above, in the presence of sodium or potassium 
or the hydride or amide thereof or n-butyl- 
lithium or litMum di-isopropylamide. 

The process is conveniently carried out in 75 
a dry inert solvent, for example dimediyl- 
formamide or hexamethylenephosphorus 
triamide, and at 20 to 50° C. 

The starting materials of the formula XV 
may be obtained by conventional procedures 80 
involving the acid-catalysed reaction of a 
compound of the formula IV with an appro- 
priate compound of the formula II. 

According to a further feature of the inven- 
tion there is provided a process for the 85 
manufacture of the compounds of the formula 
I wherein R^ stands for a quinazolinyl or 
cinnolinyl radical, which is linked to the 
nitrogen atom of the indole nucleus through 
a ring carbon atom which is conjugated with 90 
a ring nitrogen atom in said radical, and 
which may optionally be substituted as stated 
above, and R^ stands for a radical of the 
formula —COW or — CH:>OR% wherein R^ 
stands for a Ci_5-alkoxy, benzyloxy, phenoxy, 95 
di - Ci_5 - alkylamino - Ci-s - alkoxy, (Cs_o- 
cycloalkyl)methoxy, amino', Ci_g-aikylamino, 
di.-Ci_5-alk3dam!ino, anilino or A^-l,3-'dicyclo- 
hexylureido radical and stands for ia Cz-r,- 
alkanoyl radical, and R^ R^ R^ and R« have loO 
the meanings stated above, and pharma- 
ceuticaily-iacceptable salts thereof, which com- 
prises reacting a compound of the f armula : — 



C.CH cf^f^ft 

(kvi) 



with a compound of the formula R^Y, so as 105 
to give a compound of the formula : — 



(xvn) 



and then ring-closing the said compound of 
the formula XVH so as to give the desired 
product of the formula 1, and wherein 110 
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and R" have the meanings stated iimnediately 
above^ R^^ R^, R* and have the meanings 
stated above^ and Y stands for a chlorine, 
'bromine Ofr iodine atom or a phenoxy radical. 

5 The entire process is conveniendy carried 
out in a dry, relatively high bolMng, inert 
organic solvent^ for example such a solvent 
of bailing point 50 to 200^C., for example 
l^Z-dimeSioxyethane;, diethyleneglycoi di- 

10 methyl ether, dioxaji, diphenyl ether or 
dimethylfofrmamide. The first stage of the 
proems is conveniently carried out at 20 to 
lOO^C, and more particularly at 60 to BO'^C. 
The ring-closure step is carried out by heating 

15 the product of the formula XVII to. elevated 
temperature, for example 40 to 150°C., for 
example reflux temperature, preferably under 
acidic conditions. Suiitable acidic conditions 
are provided by the presence of the hydrogen 

20 halide HHal which is one product of llie 
first stage of the loroce^, i.e. die conversion 
of XVI into XVII. Alternatively, if desired, 
a relatively strong add, fdir ejrample hvdro- 
chloric, sulphuric, perchloric or polyphosohoric 

25 lacid, or a Lewis acid, iop example bcron 
trifluoride etherate in the presence of an inert 
organic solvent, for examole diedivl ether or 
tetrahydro'furan, or laevulinic c^* acetic acid, 
mav be added to the reaction miTrtiire. 

30 The starthi^ materials, of tlie formula. ^vVT 
mav be obtained bv rdactina: a phenylhvdra^ine 
derivative cf the fomiula V, wherein R^ has 
the meaning stated above, with a ccmoound 
r!f the formula TV. wherein R^, R^, R* and 

35 Rs have the mean!ns:s stated immediatelv 
above. The reaction mav be carded o^Jt st 
0 to lOO^C, and more particnlarlv at 25 to 
50 '^C. and in a suitable organic soilvent^ for 
examule a Ci__^Jalkano:^, for example ethanoL 

40 or benzene, 1.2-dimethoxvethaBe^ or d^'etbvl 
ether. A catal'v'tic auantitv oif an acid, for 
ejcample acetic, sulohuric or perchloric acid, 
mav o-ptionally also be present. 

According to a further feature of th*^ mven- 

45 tion there is provided a nrocess for tb<=i 
manufactijre of cotnnounds of the formula I, 
wherein R\ R^, R^ R* and R^ h.^ve the 
meanings stated abo^re and R^ stands •f'cr ^ 
radical of the fonnula — COR'', v/hei-e''^ 

50 stands for an amino, Ci_--dIcyIamino. <^'-.C_-- 
alkvlamjno, aniHno or hvdrazino radicnl, aiid 
pharmaceuidcaUy-accentaible salts the'^of, 
which comprises carryins: out a known eenernl 
proces:<3 for makins: amidjes usina: as startinp^ 

55 material a carboxylic :adid olf the formula T 
wherem R^ stand<j for a carbo-xv r-adicaJf, or 
an acid halide, anhydride or nitrile thereof, 
so to obtain the desired nroduct. 

The said nmMes may be obtained, fc-r 

60 eTramole, as follows: — > 

(1) Bv reacting; an appropriate ester, for 
example an ^ter of the formula I wherein 
R^ stands for an alkoxvcarbonyt rad'icaL or 
'an acid hallide or anhydride ('which term 

65 includes a mixed acid anhydiride) with a 



reactant off the formula R^H^ v/herein R^ 
has the meaning stated immediately above. 
The process may be carried out in the 
presence of an organic solvent, for example 
dimethylformamide;, chloroform, iacetonitrile, 70 
tetrahydrofiiran or lj2-dimethoxyethane. In 
the case where W stands for an allcoxy- 
carbonyl radical, but not in the other cases, 
the solvent may be a Ci-^-alkancl. In the 
case v^here tlie reactant is an add halide or 75 
anh^^dride, the solvent is preferably used in 
dry form. The process may be carried out at 
20 to lOO^^C; in the case where the reactant 
is an ester it is prefarably carried out under 
reflu^i, but in the other cases it is preferably 80 
caitried out at about room temperature. 
(2) By reacting the said carboxyMc acid Vidth 
a carbodiimide, for example dicyclohexyl- 
carbodJimide, and then reacting the product 
with the reactant oif die formula R^H, wherein 85 
R^ has the meaning stiated immediatdy above. 
The process is convaiiently carried out in a 
dry organic solvent, for example dimelhyl- 
fonnamide, tetrahydrofuran, chloroform, 
acetonitrile or 1,2-dimethoxyethane, at 20 to 90 
100°C,, preferably at room temperature. 

According to a further feature of the 
invention there is provided a process for the 
mianufacture of those of the compounds of 
the formula I wherein R\ R-, R^ R^ and R*^ 95 
have the meanings stated above and R^ stands 
for a radical of the formula — COR'' wherein 
R''' stands for a iV-l,3-dicyclohexylureido 
radical, and pharmiaceutically-acceptable salts 
thereof, v/hich comprises reacting the corres- 100 
pending carboxylic acid oif the formula I, 
wherein R^ stands if or a carboxy radical, with 
dicyclohexylcarbodiimide in a suitable organic 
solvent. 

A suitable solvent is, for example, 1,2- 105 
dimedioxyethane, and the process is con- 
veniently carried out at room tonperature. 

According to a further feature of the 
invention there is provided a process for die 
manufacture of those of the compounds of die 110 
formula I wherein R^ contains one or two 
Gi-5-allcoxy substituents, R^ R% R" and R' 
have the meanings stated above, and R^ stands 
for a carboxy or hydrox^onediyl radical, and 
phannaceutically-acceptable salts thereof, 115 
which comprises reacting the corresponding 
compoimd of the formula I, wherem R^ con- 
tains one or two active halogen substituents^ 
with an alkali metal derivative of a Ci_5- 
alkanol. 120 

By an "active halogen substituent" v/e 
mean a halogea substituent which, because of 
its diemical nature, its poation ia the said 
heterocyclic radical R% and the chemical 
nature of said heterocyclic radical itself, is 125 
sufhdieiitly active to take part iu standard 
nucieophilic displacement reactions. ^ Two 
examples of such active halogen substituents 
are the chlcrins substituents in a 256-dichloro- 
pyrimid-4-yl radical The reaction may be 130 
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cairried out in an organic solvent, which can 
be the alkanol corresponding to the alkali metal 
alkoxide used as reactant. The reaction is 
conveniently carried out at 60 to IIQ^C^ for 
5 example under reflux. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 
the formula I wherein R\ R', and 

10 have the meanings stated above, and R^ stands 
for a Ci_5-ialkoxy radical optionally together 
with a Ci_5-alkyl3 cycloalkyl of not more than 
5 carbon atomS;, di-Ci_.--alkylamino or 
halogeno substituent^^ and pharmaceutically- 

15 accqptable salts thereof, which comprises 
reacting the corresponding compound of the 
formuk I, wherein R*^ stands for a hydroxy 
radical, optionally together with an additional 
substituent as stated immediately above, or 

20 the corresponding alkali metal derivative (I.e. 
wherein an alkali m.etal latom replaces tlie 
hydrogen atom of the said hydroxy radical), 
with a compound of the formula R''^X, 
wherein R^- stands for a Ci_^^-alkyl radical 

25 and X has the meaning stated above, and, 
in the case where the hydroxy derivative is 
used as reactant, in, the presence of an acid- 
binding agent. 

A suitable acid-binding agent is sodium or 

30 potassium hydride, or sodium or poitassium 
carbonate. The reaction is conveniently carried 
out in a dry organic solvent, for example 
acetone, dimethylformamide, l52-dimethoxy- 
ethane or tetrahydrofuran. 

35 The hydroxy derivatives used as starting 
material may be obtained by the deben2ylation 
of the corresponding benzyloxy derivatives, 
eithetr by hydroigenolysis, for example witJi 
hydrogen and a 10% w/w pafladium on 

40 charcoal catalyst, or using a solution of 
hydrogen bromide in glacial acetic acid at 
0 to 20°C. 

According to a further feature of the 
invention there is provided a process for the 

45 manufacture of those of the compounds of 
the formula I whearein R^ bears a fitiorine, 
chlorine or bromjine substituent and R^, R^, 
R*, R'^ and R^ have the meanings stated above, 
apart from the ca^e where R^ stands for a 

50 hydrazino radical, and pharmaceutically- 
acceptable salts thereof^, which comprises 
diazotising the corresponding compound of 
the formula I wherein R^ bears an amino 
substituent, and then, in the case of the chloro 

55 or bromo substituent, reacting the diazonium 
salt with a solution of cuprous chloride or 
bromide in hydrochloric or hydrobromic lacid 
respectively at 10 to 40°C, or, in the case 
of the fluoro substiment, thmnally decom- 

60 posing the dry diazonium fluoroborate salt 
at 40^10O°C. 

The diazotisaticn is carried out in conven- 
tional manner at a relatively low temperature, 
for example 0 to 5°C. In the case of the 

65 chloro or bromo substituent, the second stage 



otf the process is conveniently cariried out at 
room temperature. 

The amino derivatives used as starting 
materials may be obtained by reducing the 
corresponding mtro derivatives by means of 70 
hydrogen and a hydrogenatioo catalyst, fcyr 
exiample a palladium on charcoal catalyst, and 
the nitro derivatives themselves may be 
obtained by the first process described herein. 

According to a further feature of the 75 
invention there is provided a process for the 
manufacture of those of the compounds of 
die formula I wherein R^ R-, R^ R* and R* 
have the meanings stated above, and R'"^ stands 
for a hydroxymethyl radical, and pharma- 80 
ceutically-acceptable salts thereof, which 
comprises reacting a corresponding ester of 
the formula I, wherein R^* stands for an 
alkoxycarbonyl, arallcoxycarbonyl or aryloxy- 
carbonyl radical, with sodium borohydridie, 85 
potassium borohydride or lithium alumanium 
hydride. 

In the case of sodium or potassium boro- 
hydride, the reaction may be carried out in 
an organic solvent, for example a Ci_-alkano?, 90 
for example methanol, and at a temperature 
of 20 to 120°C., for example under reflux. 
In the case off lithium aluminium hydride^ ?. 
suitable solvent is dry tetrahydrofuran cr 
ether. The esters used as starting materials 95 
may be obtained by methods d'e^ibed 
hereinbefore. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 100 
the formula I wherein R^ R\ R% R* and R'^ 
have the meanings stated above cmd R^ stands 
for a radical of the formula — CH2OR', 
wherein R* stands for a Ci_«-aikanoyl radical, 
and pharmaceutically-acceptable salts thereof, 105 
which comprises acylating the corresponding 
compound of the formula I wherein W stands 
for a hydroxymethyl radical. 

The acylation msay be carried out in con- 
ventioinal manner, for example, in the case 110 
where W stands for a C2_(.-aIkanoyl radical, 
the acylation may be carried out by reactmg 
the said hydroxy derivative with an acid halide 
or anhydride, for example acetiic anhydride, 
optionally in the presence of an organic 115 
solvent. The reaction may be accelerated or 
completed by the application of heat. In the 
case where R^ stands for a formyl radical, the 
acylation may be carried out, for example, 
by reacting the said hydroxy derivative with 120 
a Ci_r-alkyl formate, for example ethvl 
formate, which alkyl formate may optionally 
be present in excess, in the presence of a 
catalytic amount of an acid, for example 
sulphuric acid or a Lewis acid. Alternatively, 125 
the formates may be obtained by reacting the 
said hydroxy derivative with formic acid. Both 
formylation reactions may be accelerated or 
completed by the application of heat. 

The pharmaceutically-acceptable salts of 130 
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the invention are obtained by conventional 
procedures. 

The anti-infiianimatory activity of the 
compounds of the invention has been demon- 

5 strated in tv/o well known tests involving 
adjuvant induced artliritis and carrageenin 
induced oedema in the rat, their analgesic 
activity has been demonstrated in the so-called 
mouse squirm test and in anoither test involving 

10 established arthritis in rats, and their anti- 
pyretic activity has been demonstrated in a 
standard antipyretic test in rats. The activity 
in these tests depends upon the chemical 
structure of the particular compound being 

15 tested, but genemlly speaking the compounds 
of this invention show activity at a dose in 
the region 0.5 to lOOmg./kg. No toxic effects 
or undesirable side effects have been observed 
in the rat or mouse with the compounds oif 

20 the invention, at doses at which the compoundis 
show activity in the above-mentioned tests. 

When a compound oif the invention is used 
as an anti-inEammatory, an'algesic or anti- 
pyretic agent in the treatment of warm- 

25 blooded mammals, for example man, for 
example for the treatment of rheumatoid 
arthritis, it is recommended that said com- 
pound be administered orally at a total daily 
dose of 25 to lOOOmg. per 70kg. bodyv/eight, 

30 for example as an aqueous or non-aqueous 
solution or suspension or as a dosage unit 
form, for example a tablet or capsule com- 
prising 5 to 250mg. of the said compound. 
Altemativelv, the said compound may be 

35 dosed rectally as a suppository at a total daily 
dose of 25 to- ICQOmg. per 70kg. bodyweight, 
or it may be administered topically as 
necessiaiy. 

According to a furthea: feature of tlie 

40 invention there are provided plmmiaceutical 
compositions comprising a corn-pound of the 
formula T, wherein R^, R', RS R' and R« 
have the meanings stated above, or a pharma- 
ceutically-accepiable sialt thereof, ^ind an mert 

45 pharmaceuticallyHacceptable diluent or carrier. 
The said pharmaceutiical compositions may 
be in the form of, for example, dosage unit 
forms, for eKample tablets or capsules, or 
suppositories^, laqueous or non-aqueous solu- 

50 tions or suspensions, ^erile injectable aqueous 
or non-aqueous solutions, creams, lotions or 
ointments! The compodiions are obtainable in 
a conventional manner using conventiotnal 
diluents and carriers. 

55 The pharmaceutical compositions of the 
invention may contain, in addition to a com- 
pound of the invention, at least one kno^ro 
a^ent having anti-inflammatory and/or 
analgesic activity, for example aspirin, 

60 paracetamol, coddine, chloroquine, phenyl- 
butazone, oxyphenbutazone, indomethacin, 
mefenamic acid, fiufenamic acid, ibufenac, or 
an anti-inflammatory steroid, for example 
prednisolone. Those compo'sitions intended for 

65 oral administration may, in addition, optionally 



contain at least one antacidi, for example 
aluminium hydroxide, and/or a uricosuric 
agent, for example probenecid. 

The invention is illustrated by the follow- 
ing noa-limidng Example : — 70 

Example 1. 
N - Phenyl - N - (2 - amino - 6 - methyl- 
pyrimidin - 4 - yl)hydrazine (7g.) v/as 
suspended in laevulinic acid (25 g.), and the 
mixture was heated at lOO^C. for 1 hour 75 
whilst a stream of dry hydrogen chloride was 
passed through it. The mixture was then 
heated for a further 5 hours at 100*='C. and, 
after cooiling, it was dliluted vAth ethyl acetate 
(150ml.). The resulting precipitate was col- 80 
lected by filtration and washed with ether 
(150ml.). The solid v/as suspended in hot 
water (150ml.; ca 70°C.), and aqueous 
anamonium hydroxide (D =0.880) v/as added 
until the pH of die solution was 10. The 85 
resulting mi^cture was filtered^ and, whilst it 
was still hot, the filtrate carefully addified 
with glacial lacetic acid until no further pre- 
cipitate was obtained. The mixture was 
cooled to room temperature and then filtered. 90 
The solid residue v/as added to methsmol 
(100ml.), the mixture heated under reflmc for 
30 minutes, and then cooled and filtered. The 
solid residue was crystallised from methanol 
(300ml.), and there was thus obtained l-(2- 95 
amino - 6 - methylpyrimidin ^ 4 - yl") - 2- 
mediyliadoi-3-ylacetic acid, m.p. 154—155^0. 
(decomposition). 

The hydrazine derivative used as starting 
material was obtained as follows : — IOC 

A mixture of phenylhydrazine (66ml.)5 2- 
amino - 4 - chloro - 6 - metjhylpyrimidine 
(86g.), and sodium acetate trihydriate ri20g.) 
in water (2 1.) was heated under reflux for 
16 hours. The mixture was coaled, and lOf 
adjusted to pH 9.0 by the addition of 40% 
w/v aqueous sodium hydroxide. The resulting 
precipitate was collected by filtration, and 
washed successively v/ith water (2 1.) and 
ethanoi (200mL). The solid was crystallised IK 
from ethanoi to give iV-phenyl-iV-(2-amino- 
6 - methylpyrimidSn - 4 - yl)hydra2ine, m.p. 
173— 174°C. 

Example 2. 

A mixture of A^-phenyl-N-(2,6-dichloro- Hi 
pyriinidin-4-jyl)hydrazine (30g.) and laevulinic 
add (50g.) was heated at 100=»C. for 3 hours 
whilst a stream of hydrogen chloride gas was 
passed through it. The mixture was cooied 
land added to water (400ml.), and the resulting 12< 
mixture filtered to give l-(2,6-didbloro- 
pyr^imidin - 4 - yl) - 2 - methylmdol - 3- 
ylacetic acid, m.p. 205—207*^0. 

The hydrazine derivative used as starting 
material was prepared as follows: — 12: 

A mixture of 2A6-trichloropyrimidine 
(50ml.) and phenylhydrazine (45ml.) was 
added to a solution of sodium acellate tri- 
hydrate (lOOg.) in water (270ml.) and ethanoi 
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(720inl.). The resiilting mixture was kept at 
room temperature for 3 days. The resulting 
crystalline precipitate was collected by filtra- 
tion^ washed with edianol (100ml.) and dried 
5 at 60°C. to give iSr-phenyl-Ar-(2,6~dichloro- 
pyrimidm-4-yl)hydrazine, m.p. 114— 116°C. 

Example 3. 
A mixture of 2-methyl-l-qmnol-4-ylindol^ 

3- ylacetonitrile and 2-methyI-l-quiiio-l-4-yl- 
10 indol-3-ylacetamiLde (obtained as described 

belov/) was dissolved in ethanol (50ml.). 10% 
w/v Aqueous potassium hydroxide (50ml.) 
was added^ and the mixture was heated under 
reflux for 15 hours. The solvents were then 

15 evaporated in vacuo, and the residue was: 
diluted with water (lOOmL). The aqueous 
solution was washed with chloroform 
(3x50nil.) and then carefully acidified with 
2N-hydrochloric acid to. pH 5. The resulting 

20 mixture was filtered and the solid residue was 
washed with water and then dried at 60"C. 
There was thus obtained 2-methyl-l-quinol- 

4- ylindol-3-ylacetic acid^ m.p. 235—240^0. 
The mixture of nitrile and amide used as 

25 starting material was obtained as follows: — 
A solution of 2-methyIindoline (3.96g.) and 
4,7-dichloroqu!inOihne (5.91g.) in ethanol 
(100ml.) containing one drop of concentrated 
hydrochloric acid was heated under reflux for 

30 4 hours. The solution was cooled^ and to it 
was added a saturasted sclution of sodium 
acetate in ethanol (lOQml.), followed by water 
(200mL). The mixture was extracted with 
chloroform (2 X 50ml.), and the combined 

35 extracts were dried (JVlgS04) and evaporated 
to give 7-chloro-4-(2^methylindolin-l-yl)~ 
quinoline as a yellow oil [the corresponciing 
hydrochloride was obtained in conventional 
manner and had nLp. 248— 250°C. 

40 (decomposition)] . 

A solution of 7-chloro-4-(2-methylindolin- 
l-yl)-quinoline (17g.) in diphenyl ether 
(50ml.) containing 10% w/w palladium cm 
charcoal catalyst (6.5g.) was heated under 

45 reflux for 3 hours. The mixttire was cooled 
and filtered, and the solid residue was 
extracted with hot chloroform (3 X 50ml.; ca 
60^C.). The chloroform wasi evaporated in 
vacuo from the extract. The residue was 

50 chromatographed on a column of chromato- 
graphic silica gel (column dimensions: 
20 X 3.5cm.) using a 1:3 v/v mixture of 
diethyl ether and petroleum ether (b.p. 
40 — 60^C.) as eluant. The solvents were 

55 evaporated in vacua from the eluate to give 
4 - (2 - methylindol ~ 1 - yl)quinoline5 m.p. 
78— 80<^C. 

A solution of 4-(2-methylindol-l-yl)- 
quinoline (6g.) in dioxan (50ml.) was added 
60 to 2N-acetic acid (50'ml.) containing 37% 
w/v formalin solution (1.6g.) and 30% w/v 
aqueous dimethylamine solution (3.2g.), The 



mixture was heated at 80°C. for 4 hcHirs. A 
further quantity of 37% w/v formaUn solution 
(1.6g.) and 30% w/v aqueous dimethylamine 65 
solution (3.2g.) were then added> and heating 
was maintained at 80°C. for a further 16 
hours. The mixture was then evaporated in 
vacuo to dryness. 2N-Aqueous potassium 
hydroxide solution (50mL) was added to the 70 
residue, and the mixture was extracted with 
chloroform (3 X 50ml.). The combined chloro- 
form extracts were extracted with 4N-hydro- 
chioric acid (3 X 50ml.). The combined acidic 
extracts were basified with 40% w/v aqueous 75 
potassium hydroxide solution, and then 
extracted with chloroform (3 X 50ml.). The 
combined chloroform extracts were dried 
(AlgSCi) and evaporated to yield an oil 
(6.8g.). To a solution of the oil in drv ethanol 80 
(50ml.) was added methyl iodide (3ml.), and 
the solution was stiired at room temperature 
for 20 hours. The precipitate which formed 
was filtered off and dried at 60^C. to give 
N ^ (1 ^ quinol - 4 - yl - 2 - methylindol - 3- 85 
yhnethyl)trimethylammonium iodide, m.p. 
213 — ^21 5 ^C. (decomposition). 

A mixture of N-(l-qumol-4-yl-2-methyl- 
indol 3 - yhnethyl)trimethylammonium 
iodide (6.5g.), potassium cyanide (lOg.), 2- 90 
methoxyethanol (50ml.) and water (50ml.) 
was heated under reflux fcr 20 hoursi. The 
mixture was then cooled and diluted wilii 
water (150ml.), and the resulting mixture 
extracted with ethyl acetate (3x5Qml.). The 95 
combined extracts were dried (MgSO^) and 
evaporated in vacua to give a mixture of 2- 
methyi - 1 - quiinol - 4 - ylindol .3-yl- 
acetonitrile and 2-methyW-quinol-4-ylindol- 
3-yIacetamide. 106 
Example 4. 
A mixture of ethyl l-quinazoIin-4-vlindolin- 
3-ylacetate (2.6g.) and 10% w/w palladium 
on charcoal catalyst (L3g.) in diphenyl ether 
(2Qml.) was heated xmder reflux for 30 105 
minutes. The mixture was cooled to room 
temperature, mixed with diediyl ether (50mL) 
and filtered through diatomaceous earth. The 
solid residue was washed with diethyl ether 
(50ml.). The combined diethyl ether solution 110 
was evaporated in vaciia^ and the residue was 
chromatographed on silica gel (ca 150g.) using, 
as eluant, petroleum ether (b.p. 40 — 60°C.) 
containing an increasing proportion of diethyl 
ether. Diphenyl ether was recovered from the 115 
first fractions (rich in petroleum ether). 
Evaporation in vacuo of later fractions gave 
a syrup which crystallised from a mixture of 
diethyl ether and petroleum ether (b.p. 
40^60°C.) to give ethyl l-quina2oIin-4- 120 
ylindol-3-ylacetate, m.p. 65 — 67^C. 

In a similar manner, starting with the 
appropriate indoline derivative, there were: 
obtained the following compounds: — 
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— 1 

P.b n r 9 ctef i stic 

Properties 


quinazoliii-4-yl 


m.p. 121— 123 °a 


benziiiiazol-2-yl 


m.p. 158— 160 


4-methyl-2-plienylpyrimidm-6-yl 


m.p. 160— 162°a 


quinol-4-yl 
(It should be noted that this 
product was obtained from the 
corresponding 7-chloroquinol-4-yl 
derivative described below; 
i.e. the 7-chlorinc substituent was 
removed during the reaction). 


NMR: — OCH3, T6.15 

Shown to be pure on thin layer 
chromatography (TLC) on silica 
gel; elution witili 1:1 v/v 
ether :petroleum ether, 
b.p. 40— 60°C* 


quinol-2-yl 


NMR; — OCH3, t6,12 
Shown to be pure on TLC 
(system as above) 



* *Hereinafter referred to as system A. 



The ethyl l-qmnazotlin~4-ylindolin-4-yl- 
acetate used as starting material in this 
Example was obtained as follows: — 

5 A mixture of 4-chloroqumazoline (2.3g.) 
and ethyl indolin-3-ylacetate (2.6g.) in 1,2- 
dimethoxyethane (30ml.) was heated under 
reflux for 15 minutes. The mixture v^^as cooled 
and filter^ and tibie solid residue was dis- 

10 solved in ice-water (40(ml.). To the solution 
was added saturated sodium acetiaite solution 
(lOmL), and the mixtiure was extarcted with 
ethyl acetate (X 50ml.). The combined extracts 
were dried (NagSO^), and the solvent eva- 

15 porated in vacuo to give ethyl 1-quinazolin- 
4-ylindo]in-3-ylacecate as a syrup which was 
proved to be pure by TLC (system A). 

The ethyl 5-methoxy-2-methyl-l- 
quinazolin - 4 - ylindolin - 3 - ylacetate Cm.p. 

20 126 — 128°C.) used as starting material was 
prepared in analogous fashion from ethyl 5- 
metih.oxy-2-methylindolin-*3-ylacetate. 

The ethyl 5-methoxy-2-methyl-l-(4- 
methyl - 2 - phenylpyrimidin ^ 6 - yl)indoliii- 

25 3-yl'acetate used as starting material in this 



Example was obtained as follows: — • 

A mixture of ethyl 5-methoixy«2-methyl- 
indolin-3~ylacetate (2.0g,), 6-chloro-4-methyl- 
2-phenylpyrimidine (1.76g.) and concentrated 
hydrochloric acid (0.5ml.) in ethanoi (50ml.) 30 
was heated under reflux for 5 hours. The 
solution was cooled, saturated sodium acetate 
solution (3ml.) was 'added^ and the mixture 
was concentrated in vacuo. The residue was 
dSuted with water (30ml.) and extracted with 35 
ethyl acetate (3 X 30ml.). The combiD.ed 
extracts were washed with water and then 
dried (Na2S04), and the solvent was eva- 
porated in vacua at ca 5(PC, to give ethyl 
5 - methoxy - 2 - methyl - 1 - (4 - methyl- 40 
2 - phenylpyrimidin - 6 - yi)indolin - 3- 
ykcetate as a S5n*up. This was shown to be 
pure by TLC (System A) and by NMR 
spectroscopy (OCH3 at 6.23r). : 
In a similar manner, starting with the 45 
appropriate chloroheterocyclic compoundj the 
following indolme starting materials weie 
obtaiined: — 
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(xiit) 



4' 





Characteristic 
Properties 


quiiiol-2-yl 

7-chloroqumol-4-yl 

benzthiazol-2-yl 


NMR: — OCH3, T6.20 
Shown to be pure 
on TLC (System A) 

NMR: — OCH3, t6.18 
Shown to be pure 
on TLC (System A) 

m.p. 91— 



Example 5. 
A mixture of ethyl l-(7-chloroquinol-4-yl)- 
5 - methoxy - 2 - methylindofc - 3 - yl- 

5 acetate (7.0g.) and 233,5,6-te!trachloro-l;,4- 
ben^oquinone (5-6g.) in d^ry xylene (50mL) was 
heated under reflux for 1.5 hours. The mixture 
was then cooled and filtered. The filtrate was 
washed successively with cold 2N-sodium 

10 hydroxide solution (2x30lnl.) and water 
(2 X 50ml.). The organic layer was dried 
(MgS04) and evaporated in vacua to dryness^ 
and the residue (dissolved in the minimum 
volume of diethyl ether) wais adsorbed on a 

15 column of chromatographic silica gel (colimm 
dhnensions: 15 X 3.5cm.), The column was 
eluted witli a 1 : 3 v/v mixture of diethyl ether 
and petroleinn ether (b.p. 40 — 60°C.)j and 
the eluate was evaporated in vacuo to give 

20 ethyl 1 - (7 - chloroquihol - 4 - yl) - 5- 
methoxy - 2 - methyHndol - 3 - ylacetate as 
a yellow oil, NA4R: — OCH3, r6.12. 

The prepamtion of the indoline derivative 
used as starting material is described in 

25 Example 4. 

Example 6. 
2N-'Sodium hydroxide (50ml.) was added 
to a solution of ethyl l-(7-chloroquiinol-4-yl)- 
5 - methoxy - 2 - methylindol - 3 - ylacetate 

30 (2g.) in ethanol (50ml.), and the mixture was 
heated at 80°C. for 15 minutes. The ethanol 
was evaporated in vacua, and the residue was 
diluted with water (50ml.). The resulting 
mixmre was filtered^ and the solid residue was 

35 dissolved in water (30ml.). The solution was 
adjusted to pH 5 with concentrated hydro- 
chloric acidj land the resulting precipitate was 
filtered off and dried at 60°C. There was 
thus obtained l-(7-chloroquinol-4-yi)-5- 

40 medioxy-2-methylindol-3-yIacetic aci<^ m.p. 
248— 250°C. 



Example 7. 
A mixture of ethyl 5-methoxy-2-methyl- 

1 ~ quinol - 4 ~ ylindol - 3 - ylacetate (1.8g.), 
ethanol (25ml.) and 2N-patassium hydroxide 45 
(25ml.) v/as heated under reflux for 15 
minutesr. Most of the ethanol was then evsa- 
porated in vacuoy and the residue was diluted 
with water (lOOmL). The resulting mixture 
was filtered and the filtrate acidified to pH 50 
5 with 2N-hydrochlaric acid. The resulting 
mixture was filtered^ and the solid residue 
was washed with water (2 X 20ml.) and dried 

at 60°C There v/as thus obtained 5-metlaoxy- 

2 - methyl - 1 - quinol - 4 - ylindol - 3- 55 
ylacetic acid^ m.p. 262— 265°C. 

Similarly^ from ethyl 5-mahoxy-2-methyl- 
l-quinol-2-ylindol-3-ykcetate there was 
obtained 5 - methoxy 2 - methyl - 1- 
quinol - 2 - ylindol - 3 - ylacetic acid, m.p. 60 
173_175°C., and from ethyl 5-methoxy-2- 
methyl - 1 - quiniazoilin ^ 4 - ylindol - 3- 
ylacetate there was obtained 5-methoxy-2- 
methyl - 1 - quinazolin - 4 - yhndol - 3- 
ylacetic acid monohydrate, m.p. 101 — 103^C. 65 

Example 8. 

The method described in Example 4 was 
cariiied out using ethyl 5-methoixy-2-methyl- 
1 - (2 - phenylquinol - 4 - yl)indolin ~ 3- 70 
ylacetate as starting material. There was thus 
obtained ethyl 5 - methoxy - 2 - methyl - 1- 
(2 - phenylquinol - 4 - yl)indol - 3 ylacetate, 
NMR: OCH^ r6.12. The product was 
shown to be pure by TLC on silica gel; 75 
elution with 5: 1 ether: petroleum ethar (b.p. 
40^6O°C.). 

The indoline derivative used as starting 
material was obtained by the method described 
above in respect of compounds of the formula 80 
XII, and it had NMR: — OCH3 r6.15. It 
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10 



15 



was shown to be pure by TLC on silica gelj 
elution with 1: 1 ether: petroleum ether (b.p. 
40— 60°C.). 

Example 9. 

In a similar rnatmer to that described in 
Example 5, starting with methyl l-(7-chloro- 
quinol - 4 - yl) ~ 2 methylindolin - 3- 
ylacetate^ there was obtained methyl l-(7- 
chloroquiaol - 4 - yl) - 2 - methylmdol - 3- 
ylacetate as an oil, NMR: — OCH3 7-6.21. 

In a similar manner, using 2,3-dichloro- 
536-dicyano-l34-benzo'quinone instead of 
2,335,6 - tetrachioro - 1,4 - benzoquinone, 
from ethyl l-(6-chloro-f4-methylqiiinol-2-yl)- 
5 - medioxy - 2 - methylindolin - 3 - yl- 



acetate, there was obtained ethyl l-(6-chloro- 
4 - methylquinol - 2 - yl) - 5 - metiioxy - 2- 
methylindol-3-ylacetate, m.p. 137— 138°Q, 
and from ethyl l-(7-chloro-2-methylquinol-4- 
yl) - 5 ~ methoxy - 2 -j methylindolin - 3- 
ylacetate there was obtained ethyl l-(7- 
chloro - 2 - methylquinol - 4 - yl) - 5- 
methoxy - 2 - methyhndol - 3 - ylacetate as 
an oil, NMR: — OCH3 r6.17. 

The following indoline derivatives used as 
starting materials were prepared in a similar 
maimer to that described in Example 4 for 
the preparation of ethyl 5-methoxy-^2-mefdiyl- 
1 - (4 - methyl - 2 - phenylpyrimidin - 6- 
yl)iiidolin-3-ylaw:etate : — 



20 



25 



30 



Ri 


R7 




Characteristic 
properties 


7-chloroqi3inol-4-yl 


---OCH3 


H 


NMR — OCH3 T 6.22 
Shown to be pure by 
TLC* 


6-chloro-4-methyI- 
quinol-2-yl 


— OCH2CH3 


OCH3 


NMR — OCH3 T 6.15 
Shown to be pure by 
TLC* 


7-chloro-2-methyl- 
qmiiol-4-yl 


— OCH2CH3 


OCH3 


NMR — OCH3 t6.18 
Shown to be pure by 
TLC* 



*System A. 



Example 10. prepared from the appropriate methyl or ethyl 35 

In analogous manner to that described in ^er: — 
Example 7, the following compounds were 
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R« 


Characteristic properties 


7-chloroqmnazolin-4-yl 


methoxy 


m.p, 94— 95°C. (hemihydrate) 


6-chloro-4-inethyl-quinol- 
2-yl 


methoxy 


in.p. 226— 227 °C. (monohydrate) 


7-chloro-2-methyl- 
quinol-4-yl 


methoxy 


m.p. 258— 259 °C. 


7-chloroquinol-4-yl 


H 


m.p. 113— 115 °C. (hemihydrate) 


7-chlorocimiolin-4-yl 


mctfaoxy 


m.p. 190— 193°C, (dec.) 


quinazolin-4-yl 


H 


m.p. 240— 241 (dec.) 



10 



15 



20 



Example 11. 
A solution of methyl l-(7"Chlorocimiolin-4- 
yl) - 5 - methoxy - 2 - methyhndolin - 3- 
ylacetate (7.9g.) in dry l;,2-dimethoxyethane 
[80ml. 3 dried over sodium alumino-silicate 
(molecular sieve type 4 A; oibtainable from 
BDH Chemicals Ltd.^ Poole, England)] was 
mixed with a solution of 253-dichloro-5,6- 
dicyano-l,4-benzoquinone (4.5g.) in dry 1,2- 
dimethoxyethane (30ml.). The solution was 
heated tinder reflux for 20 minutes and then 
evapoirated in vacua. The residue was 
extracted with chloroform (5x50mL). Evap- 
oration of the extracts gave an oil, which 
was purified by chromtatography on silica gel 
(350g.), using ether as eluant, to give methyl 
1 - (7 - chlorodinnolin - 4 - yl) - 5 -^ methoxy- 
2-methylindol-3-ylacetate as a red syrup, 
homogeneous by thin layer chromatography 



(ether: silica gel) [hereinafter referred to as 
system C], and having a satisfactory NMR 
spectrum (5 — OCH3, t6.13). 

In a similar manner there were obtained 
from the appropriate indoline derivatives: 25 
methyl 1 (7 - chloroquinazolin 4 - yl)- 
5 - methoxy - 2 - methylindol - 3 - ylacetate 
(m.p. 112— 114^C.), methyl l-(6,8-dichloro- 
qifoazalin - 4 - yl) - 5 - methoxy - 2 - methyl- 
indol-3-ylacetiate (m.p. 135 — 137°C.), and 
methyl 2 - methyl - 1 - qumazolin - 4- 30 
ylindol-3-ylacetate [symp^ pure by TLC 
(systems A and C) and NMR spectro^opy 
(— OCHb, r6.1)]. 

The indoline derivatives used as starting 
materials were prepared in a similar manner 35 
to ethyl l~quinazolin-4-ylindoIin-3-ylacetate, 
as described in Example 4: — 
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R6 




Characteristic properties 


CH30 


7-ciilorocin23.Qliii-4-yi 


orange symp; NMR: — OCH3 
at 6.15t; skown to be 
pure by TLC (System C) 


CH30 


7-chloroquinazolm-4-yl 


yellows yrup; NMR: — OCH3 
at 6. 13t; shown to be 
pure by TLC (System A) 


H 


quiiiazolin-4~yl 


yellow solid; m.p. 109 — 
110°C.;purebyTLC 
(Systems A and C) 


CH3O 


638-dicMoroquinazolin-4-yl 


yellow syrup; pure by TLC 
(Systems A and C) 



Example 12. 
5 - Methoxy - 2 - methyl - 1 - qoinol - 4- 
ylindol-3-ylacetic acid (2g.) in methanol 

5 (30mL) containing concentrateid sulphuric acid 
(1 ml.) was refluxed for 2 hours. The resulting 
red solution was treated with saturated 
methano>lic sodium lacetate solution (30ml.) 
and the methanol then eva.porated in vacua. 

10 The residue was diluted with water (50ml.) 
and extracted with diethyl etlier (2 X 30ml,). 
The ether extracts were dried (iVlgSCi) and. 
evaporated, to yield methyl 5-ni'etho£y-2- 
methyl - 1 - quinol - 4 - ylindol - 3 - j'lacetate^ 

15 m.p. 103— lOS^C. 

Exfample 13. 
Ethyl 5 - methoxy - 2 - methyl - 1 - (2- 
phenylquinol - 4 - yl)inidbl - 3 - ylacetate 
(2.1g.) in ethanol (20mL) and 2N- sodium 

20 hydroxide solution (20ml.) was refiuxed for 
0.25 hour. Most of the ethanol was removed 
in vacuo and the (residue was diluted with 
water (5Qml.). The resulting mixture was 
filtered, and the residue was washed with 

25 water land dtied at 60°C. to give 5-miellioxy- 
2 - methyl-1 - (2 - ph^ylquinol - 4 - yl)- 
indol-3-ykcetic acid sctdium salt monohydrate, 
in.p. 179— 180°C. 

Example 14. 

30 A mixture of l-(7-chloroquinol-4-yl)-5- 
methoxy - 2 - methylindolin -< 3 - ylacetic 
acid (Ig.) and 2,33556-tetrachloro-l344benzo- 
quinone (Ig.) in dry xylene (50ml.) was 
refluxed for 2 hours. The solvent was removed 



in vaciio and the residue adsorbed on a 
column olf chromatographic silica gel (50g.). 
The column was eluted wida chloroform con- 
taining increasing amounts of methanol (start- 
ing with pure chlorolorm, and then using 
increments of 1% v/v of methanol in chloro- 
formi product mainly eluted with 5% 
methanol in chloroform) to give l>-(7-chlorC" 
quinol - 4 - yl> - 5 - methoxy -r 2 - methyl- 
indol-3~ylacetic acid^ m.p. 248— 250^C. 

The indoline derivative used as starting 
materiial was prepared from ethyl l-(7-chloro- 
quinol - 4 - yl) - 5 - methoxy - 2 - methyl- 
indolin-3-ylacetate in a similar manner to diat 
described^ in Example 7; it had m.p. 
248— 250^C. 

Example 15. 
A solution of methyl l-(7-chloroquinazolin- 
4 - yl) - 5 - methoxy - 2 - mediylindolin - 3- 
ylacetate hydrochloride (2.15g.) in dry 
dimethylfo-rmamide (50ml.; dried \^''itli 
calcium hydride) was tre^ated with 2,3- 
dichloro - 5,6 dicyano - 1,4 - benzoquinone 
(1.2g.). The mixture was heated on a steam 
bath for 2 hours and then an additional por- 
ticm of the benzoquinone derivative (0.6g.) 
was added. After further heating for 1 hour, 
the solution was poured into water (500ml.) 
contalining anhydrous sodium acetate (lOg.). 
The mbrture was extracted with chloroform 
(3XlOQml.) and the solid residue^ at the 
solvent interface, discarded, ITie chloroform 
extracts were washed successively with water, 
saturated sodium Hcarbonate solution, water 
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A 
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5 
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and brine, and then dried (MgS04). Evapora- 
tion of the solution gave an oil, which was 
purified by chromatography on silca gel 
(lOOg.) in an increasing gradient of ether in 

5 petroleum ether (b.p. 40^60°C.) Q)olarity 
increased by incremental addition of 10% v/v 
ether) to give methyl l-(7-chIoroquinazolin- 
4 - yl) - 5 - mcfdiaxy - 2 mediylindol - 3- 
ylacetate as a yellow solid, m.p. 112 — 114°C. 

10 The starting material was prepared as 
follows : — 

A mixtiire oif methyl 5-methoxy-2-methyl- 
indoIin-3-ylacetate (9.5g.) and 4,7^dichloro- 
quinazoline (8.0g.) in dry 1,2-dimethoxyethane 

15 (100ml.; dried over sodium alumino -silicate, 
see Example 11) was heated under reflux for 
1 hour. The mixture was cooled ta 20 — 25^C. 
and the resulting mixture filtered to give 
methyl 1 - (7 - chloroquinazolin - 4 - yl)- 

20 5 - methoxy - 2 - mediyliindoHn - 3 - yl)- 
acetate hydrochloride, m.p. 188 — 190°C 
(decomposition). 

Example 16. 
A stirred suspension of sodium hydride 

25 (0.24g.) in dry dimethylformamide (20ml,; 
dried with calcium hychride) was treated at 
5 — lO^C. with a solution of ethyl 2-methyl- 
5-methoxyindol-3-yl(acetate (2.3 g.) in dry 
dimethylformamiide (10ml,). The mixture was 

30 stirred at 25 — 30°C. for 15 minutes, and die 
solution obtained was treated with a freshly 
prepared solution of 4-chToroquina2oline 
(1.65g.) in diry diraediylformamide (lOmL). 
The mixture was stirred at 30 — 40^ C. for 

35 4 hours, and then poured into water (500ml.). 
The mixture was extracted with ethyl (acetate 
(4 X 100ml.) and the extracts washed succes- 
sively with water (2 X 100ml.) and brine 
(lOOmL), and then ctoied (sodium sulphate). 

40 Evaporation of solvent gave an odl which was 
purified by chromatography on silica gel 
(250g.) using an increasing gradient of ether 
in petroleum ether (b.p. 40— 60°C) (the 
polarity increased by incremental addition of 

45 10% v/v ether) to give ethyl 5-methoisy-2- 
methyl - 1 - (quinazolin - 4 - yl)indol - 3- 
ylacetate, m.p. 121— 123 °C. 

In a similar manner there was obtained 
methyl 1 - (7 - chloroquinazolin ^ 4 - yl)- 

50 5 - methoxy - 2 - methyfindol - 3 - ylacetate, 
m.p. 112 — 114°C., from the appropriate 
starting materials. 

Example 17. 
A solution of ethyl laevulinate /)-methoxy- 
55 phenyl-hydrazone (2.64g.) in dry 1,2- 
dimethoxyethane (30ml.; dried over sodium 
alumino-silicatCy see Example 11) was treated 
with a solution of 4-chloroquinazoline (1.7^.) 
in dry 1,2-dimethoxyethane (20ml.). The 
60 resulting solution was heated under reflux 
for 4 hours and then concentrated in vacua. 



To the residue was added a saturated solution 
of sodium acetate (30mL), and the mixture 
was extracted with ethyl acetate (50ml.). The 
aqueous phase was separated and further 65 
extracted wi± ethyl acetate (3X50ml.). The 
combined ethyl acetate extracts were washed 
successively with water (5Qml.), saturated 
sodium bicarbonate solution (50ml.), water 
(50ml.) and ferine (50ml.)3 and then dried 70 
(magnesium sulphate) and evaporated in vacuo. 
The residual S57rup was chromatographed on 
silica (300g.) using an increasing gradient of 
ether ^ petroleum etJier (b.p, 40— 60^C) 
(polarity increased by inaremental addition of 75 
10% v/v ether) to give ethyl 5--methoxy-2- 
methyl - 1 - (quinazolin - 4 yl)indol - 3- 
ylacetate, m.p. 121— 123^C. 

In a similar manner there was obtained 
methyl 2 - methyl - 5 - methoxy - 1 - (7- 80 
chloroquinazolin - 4 - yl)indol - 3 - ylacetate, 
m.p. 112 — 114^C., from the appropriate 
starting materials. 

Example 18. 
A mixture of laevulinic acid (15g.) and 85 
acetaldehyde - (7 - chioroquinazol'in - 4- 
yl) - ^ - methoxyphenylhydrazone hydro- 
chloride (3.3g.) was heated at 95— lOO^Q for 
18 hours. The mixture was poured into water 
(ca 300ml,)j and the precipitiated pale yellow 90 
solid was collected by filtration and dissolved 
in a mixture of water (80ml.) and ammoma 
solution (specific gravity 0.88, ca 5ml.). The 
solution was washed with ethyl acetate 
(2 X 25ml.). Addition of sodJxmi chloride (ca 95 
lOff.) to the faqueous phase caused a yellow 
solid to precipitate. This was collected by 
filtration, and then dissolved in water. The 
solution was acidified with glacial acetic acid 
until precipitation was cranplete. The mixtiite 100 
was filtered to give, as solid restdue, 2-methyl- 
5 -< methoxv - 1 - (7 - chloroquinazolin - 4- 
yl)indol-3-vlacetic lacid monohj'-drate, m.t>. 
98— lOOOQ 

The starting material was obtained as 105 

follows : — ' 

To a solution of 4,7-dichloroquinazoJine 
(2.0g.) in dry 1,2-diimethoxyethane (50ml.; 
dried over sodium aluminoi-silicate, see 
Example 11) was added acetaldehyde p- 110 
methoxyphenylhydrazone (1.6g.), and the 
mixture was heated under reflux for 30 
minutes. The mixture was cooled to ca 25 °C. 
and the precipitate of acetaldehyde N^~(7~ 
chloroquinazolin - 4 -t yl) - /> - methoxy- 115 
phenylhydrazone hydrochloride, m.p. 
193 — 195^C. (decomposition), was colleaed 
by filtration. 

Example 19. 
In an analogous manner to that described )20 
in Example 4, the followiing compounds were 
prepared : — 
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Compoimd 

JULLUULUCX 

(see below) 








Properties 


(1) 


quinazolin-4-yl 


methoxy 


dimethyl- 
amino 


m.p. 142— 145 °C. 


(2) 


6-metlioxy-4-metbyl- 
quinol-2-yl 


ethoxy 


methoxy 


NMR:— OCH3at6.lT; 
pure by TLC 
(on silica gel: 
elution with ether; 
petroleum ether 
petroleum ether 
(b.p. 40— 60^C.) 
1:3)°* 


(3) 


7-metliylquinol-4-yi 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6 . It ; pure by TLC 
(System C) 


(4) 


quinoxalin-2-yl 


methoxy 


methoxy 


m.p. 110— 112 °C 



*TLC system hereinafter referred to as system D. 



The indoline derivative used as starting 
material in the preparation of compound (1) 
above, i.e. methyl 5-dimetliyIamino-2-methyl- 

5 1 - quinazolin - 4 - ylindclin - 3 - ylacetate, 
was prepared as follows : — 

A solution of methyl l-acetyl-2-methyl- 
indolin-3-ylacetate (6.83 g.) 'in concentrated 
sulphuric acid (45 ml.) was cooled to 0°C. 

10 and a solution of sodium nitrate (2.67 g.) in 
concentrated sulphuric acid (20 ml.) was 
Jadded dropwise during 0.5 hr. The mixture 
was stirred at 0°C. for a further 0.5 hr and 
then poured onto ice (300 mL). The resulting 

15 precipitate was filtered and v/ashed well with 
water. Crystallisation from methanol gave 
methyl 1 - acetyl - 2 - methyl - 5 - nitro- 
indolin - 3 - ylacetate, m,p. 106^C. 
A solution of this nitro derivative (12.3 g.) 

20 in methanol (400 ml.) containing 37% w/v 
formalin solution (7 ml.) was ^aken with 
10% w/w palladium on charcoal (10.5 g) 
in an atmosphere of hydrogen at room tem- 
perature and atmospheric pressure. The 

25 hydrogen uptake was 5150 mi After hydro- 
genation, the catalyst was filtered off and the 
filtrate evaporated in vacua. The residue was 
crystallised from benzene toi give methyl 1- 
acetyl - 5 - dimethylamino - 2 - melhyl- 

30 indolin-3-ylacetate^ m.p. 122°C. 



A solution of this dimethylamino derivative 
(8 g.) in methanol (125 ml.) was refluxed for 
1 hour whilst a stream of hydrogen chloride 
gas was passed through it. Anhydrous sodium 
acetate (5 g.) was added to the reaction niiix- 35 
tm^e^ and the hu]k of the methanol removed 
m vacuo at 40°C. 

The residue was dissolved in ether (50 ml.)^ 
and the solution was washed successively with 
saturated aqueous sodixmi acetate solution 40 
(20 ml.) and water (20 ml.). The ethereal 
solution was dried (MgSOij) and evaporated 
to yield methyl 5-dimethylamino-2-methyi- 
indolin-3-ylacetate as an oil, shown to be pure 
by TLC (System C). 45 

This indoline derivative was then reacted 
with 4-chloroquinazoline in a similar manner 
to diat described in Example 4 for the pre- 
paration of ethyl l-quinazoilin-4-ylindoIin-3- 
ylacetate, and there was obtained methyl 5- 50 
dimethylamino - 2 - methyl - 1 - quinazolin- 
4-ylndolin-3-ylacetate, as a syrup which was 
shown to be pure by TLC (systems A and 
B). 

The indoline deirivatives used as starting 55 
materials in the preparation of compounds (2) 
and (3) in the above table were prepared in 
a similar manner to that described in Example 
4 for ethyl 5Hmeithoxy-2-methyl-l-(4-methyl- 
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2 - phenylpyrimidin - 6 - yl)indolin - 3- 
ylacetate. Both compounds had NMR: 
— OCH3 at 62r, and both were shown tO' be 
pure by TLC (systems A, C and D). 

5 The indoline derivative used as staiting 
material in the preparation of compound (4) 
in the above table was prepared as follows : — 
Anhydrous sodium acetate (3.6 g.) was 
added to a mixture of methyl 5-mei5ioxy-2- 

10 methylindolin-S-ylacetate (8.0 g.) and 2,3- 
dichloroquinQxaline (6.8 g.) in diethylene- 
gjycol dimethyl ether (150 ml.), and the mix- 
ttcre was heated imder reflux for 12 hrs. The 
mixture was then cooled and poured into 

15 water (800 ml.), and the aqueous suspension 
was extracted with ethyl acetate (3X50 ml.). 
The combined eixtaracts were washed succes- 



sively widi water (4X30 ml.) and a saturated 
aqueous solution of sodium chloridle (50 ml.), 
and then dried (MgSO^) and evaporated. The 20 
resultant syrup was chromatographed on 
chromatographic silica gel (M.F.C., 300 g.) 
using an increasing gradient of diethyl ether 
in petroleum ethdi* (b.p. 40 — 60°C.) (polaiity 
increased by incremental addition of 10% 25 
v/v etheir.) The combined duate was eva- 
porated to give methyl l-(3-chIoroquinoKalin- 
2 - yl) H 5 - methoxy - 2 - methylLndolia - 3- 
ylacetata, m.p'. 155— 157°C. 

Example 20. 30 
In analogous manner to that described in 
Example 7, the following compounds were 
prepared from the appropriate methyl or ethyl 
ester: — 





R« 


Characteristic properties 


6-chloroquinol-2-yl 


methoxy 


m.p. 


193— 195 °C 


8-chloroquinol-4-yl 


methoxy 


m.p. 


272—273^0. (hemihydrate) 


7-bromoquinol-4-yl 


methoxy 


m.p. 


251— 253 °a (hemihydrate) 


7-mel3ioxyquinol-4-yl 


methoxy 


m»p. 


123— 125 °C. (hemihydrate) 


7-methylquinol-4-yl 


methoxy 


m.p. 


268— 2769 °C. 


6-methoxy-4-methylquinol-2-yl 


methoxy 


m.p. 


108— 110 °C. (hemihydrate) 


isoquinol-l-yl 


methoxy 


m.p. 


195 °G. (hemihydrate) 


7-chloroquinazolin-4-yl 


methyl 


m.p. 


115— 118**C. 


7-trifiuoromethylqmnol-4-yl 


methoxy 


m.p. 


180— 182 °a 


6,7-dichloroquinol-4-yl 


methoxy 


m.p. 


258— 260 


6-chloro-4-phenylquinazolin-2-yl 


methoxy 


m.p. 


98— 100°C. (monohydrate) 



Example 21. materials using either 2,3-dichlora-5,6- 40 

In an analogous manner to that described dicyano-l,4-ben2oquinone (DDQ) or 2,3,5,6- 

in Example 11 the following compounds were tetrachIoro-l,4-benzoquinone(CA): — 
prepared from the appropriate starting 
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"Co: 





R7 




Characteristic 
properties 


Quinone 
used 


7-chloroqumazoliii-4-yl 


metho^ 


methyl 


NMR:— CH3at7.6T5 
pure by TLC 
(System A). 


DDQ 


6-chloroquinol-2-yl 


methoxy 


methoxy 


m.p. 104— 105 °C. 


DDQ 


8-cliloroqiiinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.18T;pureby TLC 
(System C) 


DDQ 


7-bronioqiimol-4-yl 


. medioxy 


methoxy 


NMR: 5— OCH3 at 
6.20t; pure by TLC 
(System C) 


DDQ 


6-chloro-4-phenyl- 
qiunazoIiii-2-yl 


ethoxy 


methoxy 


m.p. 143— 144°C. 


DDQ 


657-dichloroquinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.15t; pure by TLC 
(Systems A and C) 


DDQ 


7-txifiuoromethyl- 
qiiinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.20TS pure by TLC 
(Systems A and C) 


DDQ 


7-metiioxyqmnol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.18t; pure 1^ TLC 
(System C) 


CA 


isoquinol-l-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.22t; pure by TLC 
(Systems A and C) 


CA 



10 



The starting material used in the prepara- 
tion of the first compound in the above table, 
i.e. methyl l-{7-chIoroquinazolin-4-yl)-255- 
dimethylindolin-3~ylacetate;, was obtaiined in 
an analogous manner to that described in 
Example 4 for the preparation of eth}^ 1- 
quinazolin - 4 - ylindolin - 3 - ylacetate. The 
compound had NMR: — CH3 at 7.6r and 
was shown to be pure by TLC (Systems A 
and B). 



The indoline derivatives used as starting 
mat^ials in the preparation of all of the other 
compounds in the above table were prepared 
in analogous manner to that described in 15 
Example 4 for the prepiaration of ethyl 5- 
methoxy - 2 - methyl 1 - (4 - methyl - 2- 
phenylpyrimidin - 6 - yl)indolin - 3 - yl- 
acetate, and they have the following 
characteristic properties: — 20 
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cv^o 






R7 


Characteristic properties 








8-ciiloroqumol-4-yl 


methoxy 


NMR: 5— OCHg at 6.20t; 
piirc Dy i ^^oycptciii 


7-bromoquinol"-4-yl 


methoxy 


NMR: 5— OCH3 at 6.18t; 
pure by TLC (System C) 


6-cliloro-4-phenyl-quina2olin-2-yl 


ethoxy 


m.p. 174— 175 X. 


6,7-dichloroquinol-4-yl 


methoxy 


NMR: 5— OCH3 at 6.15t; 
pure by TLC (Systems A and C) 


7-trifluoromethyl-quinol-4-yl 


methoxy 


NMR: 5— OCH3 at 6.20t; 
pure by TLC (Systems A and C) 


7-methoxyqumol-4-yl 


methoxy 


NMR: 5— OCH3 at 6.17t; 
pure by TLC (System C) 


isoquinol-l-yl 


methoxy 


NMR: 5— OCH3 at 6.20t; 
pure by TLC (System A and C) 



10 



Example 22, 
In a similar manner to that descriibed in 
Example 17, but starting with ethyl u- 
methyllaevulinate /j-methoxyphenylhydirazonej 
there was obtained ethyl ia-[l~(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 
indol-3 -yl] propionate as a viscous symp 
which was pure by TLC (System C) and 
had NMR: — OCH3 at 6.20r. 



Example 23. 
In a similar manner to that described in 
Example 18, (but the ammonium salt was 
not isolated in every case) the following com- 
pounds were obtained from the appropriate 
phenylhydrazone derivatives: — 



15 



Ri 


R« 


Characteristic properties 


7-fluoroquinazolin-4-yl 


metho:!^ 


m.p. 90— 93°C. (hemihydrate) 


7-bromoquinazolin-4-yl 


methoxy 


m.p. 104— 106=*C, (hemihydrate) 


8-chloroquinazDlin-4-yl 


methoxy 


m.p. 102— 105 °C. (hemihydrate) 


7-methylquinazolin-4-yl 


methoxy 


m.p. 95— 10D**C. (monohydrate) 


7-chloroquina2olin-4-yl 


methyl 


m,p. 115— 118°C 


2-methylquina2oHn-4-yl 


methoxy 


m.p. 97— 99°C. (hemihydrate) 
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In a similair maimer, using .a-metfayl- 
laevulinic acid and acetaldehyde A7^-(7-chloro- 
quinazoliin - 4 - yl) - - medioxypheayl- 
hydrazone hydrochloride as starting materiais, 
5 there was obtained rQ:-i[l-(7-chloroquinazolin- 
4 - yl) - 5 - medioxy - 2 - methylindoi - 3- 
yl]propi(MUc acid, m.p, 110 — 112°C. 



The foUowiQg hydrazone derivatives, used 
as starting materials ia preparing the indole 
dedvatives described in diis Example (except 
for the last, in respect of which see Example 
18)3 were prepared in a similar mamier to that 
describ ed in Example 18: — 







Characteristic properties 


7-fluoroqiunazolin-4-yl 


metlioxy 


NMR: — OCH3 at 6A3x; 
pure by TLC (Systems A andD) 


7-bromoquinazolin-4-yl 


methoxy 


m.p. 156— 158 °C 


8-chloroquinazolia-4-yl 


methoxy 


NMR: — OCH3 at 6.20t; 
pure by TLC (Systems A and C) 


7-methoylquinazoIin-4-yI 


methoxy 


m.p. 130— 132°C 


7-chloroqmna2olm-4-yl 


methyl 


m.p, 200— 205°C.(decomposition) 
(hydrochloride) 


2-methylquinazolin-4-yl 


methoxy 


m.p. 190— 192^C. (hydrochloride) 



15 Example 24. 

Methyl 1 (7 - chloroquinoil - 4 - yl) - 5- 
methoxy - 2 - methylindoi - 3 ~ ylacetate 
(1.7g.) in methanol (5Qnil,) containing 30% 
w/v methylamine solution (25mL) was 

20 reOuxed for 10 hours. The solvents were eva- 
porated in vacuo 'and the residue crystallised 
from a 1:1 v/v mixture of benzene and 
cyclohexane to give l-(7-chloroquinoM-yl)-5- 
methoxy - N,2 - diniethylindol - 3 - ylacet- 

25 amide, m.p. 168—169^0. 

In a similar manner, from methyl 1~(7~ 
chloroquinol - 4 - yl) - 5 - methoxy - 2- 
methylindol-3 -ylacetate and ammonium 
hydroxide solution (specific gravity 0.88) 

30 there was obtained l-(7-chloroquinol-4-yl)-5- 
metlioxy - 2 methylindoi - 3 - ylacetaraide, 
m.p. 147— 148°C., and from methyl l-(7- 
chloroquinol - 4 - yl) - 5 - methoxy - 2- 
meLhylindol-3^1acetate and hydrazine hydrate 

35 solution tliere was obtained l-(7-chloroquinol- 
4 - yl) - 5 - methoKy - 2 - methyhndol - 3- 
ylacetohydrazide^ m.p. 183 — •184°C., and 
from methyl l-(7-chlaroquinazoliar4-yl)-5- 
methoxy - 2 - m-ediylindol - 3 - ylacetate and 

40 hydrazine hychrate sohitfon, there wias ofatamed 
1 - (7 - chloroquinazolin 4 - yl) - 5- 
methoxy - 2 - methylindoi - 3 - 
hydrazide, ni.p. 164 — 165 °C. 



Example 25. 

A solution oif anhydrous l-(7-chloro- 45 
quinazolin -f 4 - yl) - 5 - methoxy - 2 - methyl- 
indoi-3-ylacetLc acid (1.9g.) in ethanol-free 
chloroform (30ml., dried with calcium 
chloride) was treated with triethylamine 
(0.5ml.; dried over potassium hydroxide 50 
pellets) at 0°C. A solution of ethyl chloro- 
formate C0.48ml.) in diry, ethanol-free, chloro- 
form (10ml.) was then added, and the mixture 
stisrred at 0°C. for l-l hours. A solution of 
2-N^N-dimethylamino-:ethanol (0.56ml.) in 55 
chloroform (5ml.) was then added. The mix- 
ture was heated under reflux for 2 hours, 
and then added to water (100ml.). The chloro- 
form layer was separated, washed with water, 
dried (MgSO^), and! evaporated. The (residual 60 
oil was purified by chromatography on silica 
gel (150g.) in a mixture of 5% v/v methanol 
and 95% v/v chloroform to give^ after the 
elutiofl of low polarity impurities, i&-{NjM'' 
dimethylamino)ethyl 1 - (7 - chloro- 65 
quinazohn - 4 - yl )- 5 - methoxy - 2 -« mediyl- 
indoI-3-ylacetate as a pale ydlow dil, NMR: 
OGH3 at 6.23r. 

In a dmilar maimar, starting with the 
appropriate 1 -substituted indol-3-ylacetic acid 70 
and the appropriate alcohol or phenol, there 
were obtabed:— 
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R6 


Characteristic 
properties 


7-cliloroauiTia7oli'n-4— v1 

i \MLAi\JJL M 1 1 1 CI rnJim JL y Jt 


M-liiitoirv 


iiiethoxv 


svrun: "NMR* OCH„ 

6.2t; pure by TLC 
(Systems A and C) 




C-UllvAy 


iliCLlXUAjr 




/ 1,/iuoro quiiia^oiiii-rt-y 1 


ucuzyiuAy 


■tVI ^^l" Tl fWXT 

lllCLiiUAy 


byrup, XNIYlJCx. D'-^xJKuiIl.Q) 

6.23r; pure by TLC 
(Systems A and D) 


7-pVilnrnnniTifl7nliti-4-vl 






6.15t; pure by TLC 
(Systems A and D) 


7p« (^Vil nfrt nn 1 tiQ "zoli ti .^oxrl 

i " UillUl U y£UJXia6UJlA Al'*x Jr 1 


\ey vlUliv Ajr 1 

methoxy 


uicuiivAy 


6.2t; pure by TLC 
(Systems A and D) 


7«f» n 1 ofn fi n 1 Ti !J vol i n vl 


pin fw\r 


xxiCLtxyx 


7.55t; pure by TLC 


7- chl nrociiiinflzoli n-4-vl 




jduoro 


mD 122 — 124 ""C 


7-chloroquinazolin-4-yI 


ethoxy 


liuoro 


syrup; NMR: 2 — CH33 
7.7t; pure by TLC 
(Systems A and D) 


7-chloroquinazoIin-4-yl 


methoxy 


methyl 


syxup5 NMR: 5— CH3, 
7.6ir; pure by TLC 
(Systems A and C) 


7-chlorocimiolin-4-yI 


methoxy 


methoxy 


symp; NMR: 5— OCH3, 
6.13t; pure by TLC 
(System C) 


qmnazoKn-4-yl 


ethoxy 


methoxy 


m.p. 121— 123 °C. 


7-chloroquinazolm-4-yl 


methoxy 


methoxy 


m.p. 112— 114X. 


7-chloroquinoI-4-yl 


methoxy 


methoxy 


m.p. 103— 105°C. 



Example 26. 
In a similar manner to that described in 
Example 25, but starting with the appropriate 



l^substLtuted-indol-3-ylacetic acid and amine, 
there w^e obtained the following amides: — 
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(xtvi) 





R7 


Characteristic properties 


7-chIoroquinol~4-yl 


NHMe 


m.p. 168— 169 °G. 


7-chloroquinol-4-yl 




m.p. 147— 148 


7-chloroquinol-4-yl 


NHNHg 


in.p. 183— 184 °C. 


7-chloroqiiinazoKn-4-yl 


NHPh 


m.p. 132— 133 °C. 


7"Chloroqumazoiiii-4-yl 




in.p. 197— 198 °C. 


7-chloroqumazoliii-4-yl 


NHNH2 


m.p. 164^165 °C. 



10 
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Example 27. 
A mixture of phenol (0.27g.) and 
anhydrous 1 - (7 - chloroquinazolin - 4 - yl)- 
5 - methosy - 2 - methyhndol - 3 - ylacetic 
acid (l.Og.) in dry l,2~dimetho-xyethane 
(20ml.; dried over sodium alumino-'silicate 
powder) was stirred at room temperature and 
treated with dicyclohe?sykar(bod5imide C0.75g.), 
The mixture became opaque;, and was stirred 
overnight at room temperature and then 
laitered. Evaporation oi the filtrate gave a d!aa^ 
yellow syrup, which was purified by chromato- 
graphy on siHca gel (175g.)^ using an increasing 
gradient of ether in petroleum ether (b.p. 
40 — (poliarity increased by incremental 



addition of 10% v/v ether). The major 
product, phenyl l-(7-chloroquinazoIin-4-yI)-5- 
nietlioxy - 2 - methylindol 3 - ylacetate, 
was o'otained as a yellow glass; (NMR : OCH3 20 
at 6.20r; pure by TLC: systems A and D);; 
from the petrol rich fractions. A second pro:- 
duct, 1 ~ [1 - (7 - chloroquinazolin - 4 - yl)- 
5 - methoxy ^2 - methylindol - 3 - ylacetyl]- 
Ip-dicyciohexylurea, was obtained as a pale 25 
yellow solid of m.p. 105 — 107°C. (NMR: 
OCH^ at 6,23r; pure by TLC: system C). 

In a similaar maimer, starting with the 
appropriate 1-substituted indol-3-ylacetic acid 
and the alcohol or phenol, there were 30 
obtained: — 



23 



1,356,834 



23 

























Characteristic 
properties 


7-chloroquinazoliii-4-yl 


K-butoxy 


methoxy 


syrup; NMR: 5 — OCH35 
6.2t5 pure by TLC 
(Systems A and C) 


7-chloroquinazolin-4-yl 


ethoxy 


methoxy 


m.p. 103— -105 ""C. 


7-chloroquinazolin-4-yl 


benzyloxy 


methoxy 


syrup; NMR: 5— OCH35 
6,23x1 pure by TLC 
(Systems A and D) 


7-chloroauiiiazoliti-4-vl 


cyclohexyl- 
methoxy 


methoxy 


syrup; NMR; 5— OCHg, 
6.2t; pure by TLC 
(Systems A and D) 


7~cliloroaiiiiiazoKii-4-vl 

f WX1A.WA \/%| lAi *j|><ilfeiV14.JiA 




methyl 


syrup; NMR: 5 — CHg, 
7.55t; pure by TLC 
(Systems A and D) 


7-cliloroaiiinazo1iii-4-vl 


pJieno^ 


fiuoro 


m.p. 122— 124°C. 


7-chloroquina2olin-4-yl 


ethoxy 


fluoro 


syrup; NMR: 2— CH3, 
7.7t; pure by TLC 
(Systems A and D) 


7-chIoroqui]ia2oliii-4-yl 


methoxy 


methyl 


syrup; NMR: 5 — CH3, 
7.6t; pure by TLC 
(Systems A and C) 


7-chlorocinnolm-4-yl 


methoxy 


mellioxy 


syrup; NMR: 5— OCH3, 
6.13Tr; pure by TLC 
(System C) 


quinazolin-4-yl 


ethoxy 


methoxy 


m.p. 121— 123 °C. 


7-chloroqiiinazolin-4-yl 


methoxy 


methoxy 


m.p. 112— 114 °C. 


7-chloroquinol-4-yl 


methoxy 


methoxy 


m.p. 103— 105 °C. 



Example 28. 
In a similar maniier to diat described in 
Example 27 but starting with the appropriate 



l-«ubstituted-mdol-3-ylacetic acid and amine, 
there were prepared the following amides: — 
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Qiaracteristic properties 


7-chloroqumol-4-yl 


NHMe 


m.p. 168— 169°C. 


7-chloroqiimol-4-yl 


NHa 


m.p. 147— 148°C. 


7-chloroquinol-4-yl 


NHNHa 


m.p. 183— 184°C. 


7-chloroqtunazoKn-4-yl 


NHPh 


m.p. 132— 133°C 


7-chloroqumazolin-4-yI 


NHg 


m.p. 197— 198°C. 


7-chloroquma2olin-4-yl 


NHNH2 


in.p. 164— 165 °C 



Example 29. 
A soiution of sodium (0.7g.) 'in dry 
methanol (30ml.; dried over sodium alumino- 

5 silicate) was added to a soliitioa of l'(2^6' 
dichloropyrimid - 4 - yl) - 2^5 - dsimethyl- 
indol-3-ylacetic acid (3.5g.) in dry methanol 
(90ml.), and the mixture was heated under 
reflux for 2 hours. After removal of solvent 

10 under reduced pressure, the residue was dis- 
solved "in water (50ml.) and the solution 
acidified to pH 4 with acetic acid. The result- 
ing mijcture was filtered, and the solid residue 
crystallised ifrom benzene to give l-(256-' 

15 dimetihoxypyrimid - 4 - yi) - 2,5 - dimethyl- 
indol-3-ylacetic acid, m.p. 197 — 198°C. 

In a similar mamier, starting with the 
appropriate 1 - (2,6 - dichloaropyrimid - 4- 
yl)indoi-3-ylacetic add, there were obtained 

20 1 - (2,6 - dimethoxypyrimid - 4 - yl) - 2- 
methylindol 3 - ylacetic acid, m.p. 
122 — 123 °C., and l-(2,6-dimethoxypyrimid- 
4 - yl) - 5 - methoxy - 2 - mediyHnidbl - 3- 
ylacetic acid, m.p. 155 — 158°C. 

25 Example 30. 

Methyl 1 - (7 - chloroquinol - 4 - yl) - 5- 
methoxy ~ 2 - methylindol ~ 3 - yiacetate 
(Ig.) and sodium borohydride (Ig.) in 
methanol (30ml.) were relluxed for 1 hour. 

30 Most of the methanol was then removed m 
vacuo, and the residue was diluted with water 
(50ml.), and extracted with ethyl acetate 
(3 X 50ml.). The combined extnacts were dried 
(MgSO^) and ev^orated to give an oil, which 

35 was chromatographed on silica gel (lOOg.) 
using, as eluant, petroleum ether (b.p. 
40^60°C.) containling an increasing propor- 
tion of edier (polaxity increased by incre- 
mental addition of 10% v/v ether) to give 



1 - (7 - chloroquinol - 4 - yl) 3 - (2- 
hydroxyethyl) - 5 - methoxy - 2 - methyl- 
indole^ m.p. 143— 145°C. 

Similarly, from methyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - meilioxy - 2 - methyi- 
indol-3-ylacetate^ there was obtained 1"(7- 
chloroquinazolin 4 - yl) - 3 - (2 - hydroxy- 
ethyl) - 5 - medioxy - 2 - methylindole, m.p. 
148— 150°C., and from methyl l-(7-chloro- 
quiinazolin - 4 - yl) - 2,5 - dimediylindol - 3- 
ylacetate, there was dbtained l-(7-chloro- 
quinazohn - 4 - yl) - 2,5 dimethyl -3-^2- 
hydxo-xyetliyl)indok as a glass [pure by TLC 
(system A) and having a satisfactory NMR 
spectrum (— CH3 at 7.6r and — CH3 at 7.7r)] . 

Example 31. 

A solution of l-(7-chloroqmnazoIin-4-yl)- 
2,5 - dimethylind'ol - 3 - ylacetic acid (1.8^.) 
in dimethylformamide (30ml.; dried by dis- 
tillation from calcium hydride) was added to 
sodium hydride (0.13g.), and the mixture was 
stirred under a slight vacuum (ca 150tan. 
Hg) until complete di'ssolution occurred. 
Methyl iodiide (2ml.) was then added^ and the 
mixture v/as stirred for 2 hours at 40 — 50°C. 
The mixture was then added to water (200ml.) 
and the resulting mixture extracted with ediyl 
acetate (3 X 50ml.). The combined extracts 
were washed successively with saturated 
sodiimn bicarbonate solution (3 X 30ml.), water 
and brine (5(hnl.). After drying (MgS04), the 
extracts were evaporated in vacuo toi give 
methyl 1 - (7 - chloroquinazolin - 4 - yl)- 
2,5 - dimethylindol - 3 - ylacetic acetate as 
a stiff syrup [NMR: 5 — CH3 at 7.67-; pure 
by TLC (system A)]. 

In a similar mamier, starting with the 
appropriate alkyl halide, there were obtained: 



50 



55 



60 



65 



70 



75 



80 
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CH C0<1 



(Mill) 







R« 


Characteristic 
properties 


7-chloroquinazolin-4-yl 


«-butoxy 


methoxy 


syrup; NMR: 5— OCH3, 
6.21:; pure by TLC 
(Systems A and C) 


7'^oroquina2olin-4-yl 


ethoxy 


methoxy 


m.p. 103— 105 ^C. 


7-chloroqiiinazolin-4-yl 


benzyloxy 


methoxy 


syrup: NMR: 5— OCHs, 
6.23t; pure by TLC 
CSystems A and D) 


7-cliloroqiim2aolin-4-yl 


cyclohexyl- 
methoxy 


methoxy 


syrupy NMR: 5— OCH3, 
6.2t; pure by TLC 
(Systems A and D) 


7-chloroquinazolin-4-yl 


ethoxy 


fiuoro 


syrup; NMR: 2— CH3: 
pure by TLC 
(Systems A and D) 


7-chlorocinnolin-4-yl 


methoxy 


methoxy 


syrup; NMR: 5— OCH3, 
6.13t; pure by TLC 
(System C) 


qiuna2oHn-4-yl 


ethoxy 


methoxy 


m.p. 121—123 °C 


7-chioroquina2olin-4-yl 


methoxy 


methoxy 


m.p. 112— 114°C. 



Example 32. 
A solution of acetaddehyde A^i-(7-chloTo- 
quinazolin ~ 4 - yl) - p - methoxyphenyl- 

5 hyddrazone hydrochloride (3.2g.) and 5- 
hydroxypentan~2-one (l.lg.) in ethanol 
(60ml.) was refluxed for 18 hours. The mix- 
ture was cooled and filtered and the filtrate 
evaporated in vacua. The residue was 

10 chromatographed c^n silica gel (lOOg.) using, 
as eluant, petroleum ether (bp. 40— 60^C.) 
containing an increasing proportion of ether 
(polarity increased by incremental addition of 
lOy^ v/v ether) to give l-(7-chloroquina2oIm- 

15 4 - yl) - 3 - (2 - hydroxyethyi) - 5 - metiioxy- 
2-methylindole, m.p. 148 — ISO'^C. 

Similarly^ from acetaldehyde 2V^-(7-chloro- 
quinazolin - 4 - yl) - p - methylphenyl- 
hydrazone hydrochloride and' 5-hydroxy- 

20 pentan - 2 - one, there was obtained 1- 
(7 - chloroquinazolin - 4 - yl) - 2,5 - dimethyl^ 



3 - (2 - hydroxyethyl)indole as a glass 
[pure by TLC (system C) and having a 
satisfactory NMR spectrum (— CH-i r7.60 and 
-CH3r7.7a)]. ' 25 

Example 33. 
A solution of l-(7-chloroquina2oilin-4-yl)-3- 
(2 - hydroxyethyi) - 5 - methoxy - 2 - methyl- 
indole (0.6g.) and acetic anhydride (0.4g.) in 
benzene (20ml.; dried over sodium wire) was 30 
refluxed for 15 houirs. The resulting yellow 
solution was cooled and washed successivdy 
with saturated sodium hydrogen carbonate 
solution (2X20ml.) and water (20mL), and 
dried (MgSOi). The solution was evaporated 35 
to give 2-[l-(7-chlo!roquina2olin-4-yl)-5- 
methoxy - 2 - methylindol - 3 - yl] ethyl 
acetate as an oil [pure by TLC (system A) 
and having a satisfactory NMR spectrum 
(— OCEI3 T6.18)]. 40 



26 



1,356,834 



26 



Example 34. 
A solution oif ethyl l-(7-chloroqmnazoMn- 
4 - yl) - 5 - hydroxy - 2 - methyhndol - 3- 
ylacetate (l.Og.) in dry dimethylforniamide 
5 (lOml.); dried by distill'atioii from calcium 
hydride, and stored over sodium alumino- 
silicate) was added to sodium hydride 
(0.068g.)5 and the mixture was stirred under 
a slight vacuum (ca 150mm. Hg) at room 
10 temperature for 15 minutes. n-Propyl iodide 
(0.9g.) was added to the resulting clear solu- 
tion, and the mixture stirred at room 
tempemture ovemigjbt. The solution was 
added to water (300niL) and e3dracted with 
15 ethyl acetate (3X4(knlO. The combined 
extracts were washed with a saturated solution' 
of sodium chloride (30mL)j dried (MgSOt), 
and then evaporated in vacuo. The ydlow 
odl thus obtaiined was treated with tetrachloro- 
20 etibylene (100ml) and the solution evaporated 
in vacuo. This process was then repeated with 
ethanol (50ml.) to give ethyl i-(7-chIoro- 
quinazolin - 4 - yl) - 2 - methyl - 5 - 
propoxyindol-3-ylacetate as a stiff yellow 
25 syrup [NMR: 2— CH3 at 7.65r; pure by 
TLC (systems A and D)] . 

In a similar mannetr, but using methyl 
iodide, there was dbtained ethyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 
30 indol-3-yiacetate as a yellow solid, m.p. 
103— 105°C. [NMR: 5— OCH3 at 6.2r; pure 
by TLC (systems A and C)]. 

The 5-hydroxyindole derivative used as 
starting material was obtained as follows: — 
35 A solution of ethyl 5-benzyloxy-l-(7-cMoro- 
quinazolin - 4 - yl) - 2 - methylindol - 3- 
ylacetate (1.5g,) in glacial acetic acid (5mL) 
was treated with a 50% w/v solution of 
hydrogen bromide in gladial 'acetic acid (5ml.). 
40 'rii^ resiulting dark red solution was stirred 
at room temperature for 10 minutes and then 
neutralised by the addition toi a mixture of 
saturated sodium acetate solution (50ml.) and 
water (150ml.). The mixture was extracted 
45 with ethyl acetate (3 X 50ml.) and the extracts 
washed successively with water (2X40ml.)3 
saturated sodium hydrogen carbonate solution 
(2X4Qml.), water (40ml.) and then saturated 
sodium chlodde solution (4Qml.). After drying 
50 (MgS04)5 the extracts gave on evaporation 
in mcuo a yellow-brown oil. Purification by 
chromatography on silica gel C2(K)g.) in a 



mixture of 50% v/v ether and 50% v/v 
petroleum edier (b.p. 40— 60°C.), gave ethyl 
1 - (7 - chloiroquinazoilin - 4 - yl) - 5- 55 
hydroxy ^ 2 - methylindol -■ 3 - ylacetate as 
a pale yeUow glass [NMR: 2— CH3 at 7Jt; 
pure b}^ TLC (systems A^ C and D)] . 

The ethyl 5-benzyloxy- l-(7-chloro- 
quinazolm - 4 - yl) - 2 - mediylindbl - 3- 60 
ylacetate used as starting material was obtained 
as a yellow syrup [NMR: 5 — OCR2 at 6,25t; 
pure by TLC (systems A and C)] from the 
corresponding <acetic acid in an analogous 
manner to that described in Example 31. 65 

The 5 - benzyloxy - 1 - (7 - chloro- 
quinazolin 4 - yl) - 2 - methylindol - 3- 
ylacetic acid used as starting material was 
obtained as a yellow solid, m.p. 97 — 99°C. 
(decomposition) Irom acetddehyde N^-i?- 70 
chloroquinazoKn - 4 - yl) - /> - benzyloxy- 
phenylhydnazone hydrochloride by an analo- 
gous procedure to that described in Example 
18. 

Example 35. 75 
A mixture oi acetaldehyde iSr^-(7-chloro" 
quiinazolin - 4 - yl) - /> - methoxyphenyl- 
hydrazone hydrochloride (25g.) and laevulioic 
acid (50g,) in acetic acid (120ml.) was heated 
under reflux for 1 — 2 hours. The dark red 80 
mixture was then added to water (1.5 L). 
The solid obtained was separated by filtration 
and dissolved in a mixture of water (50ml.) 
and 5N-aqueous ammonium hydroxide solu- 
tion (50nLL.). The solution was extracted with 85 
ether (3 X 50ml.) and the aqueous layer acJidi- 
fied with acetic add to pH 4. The mixture 
was then extracted with ethyl acetate 
(3 X 50nil.) and the extracts washed with water 
(30ml.) and then with saturated sodium 90 
chloride solution (30ml.) before being dried 
(MgS04). Evaporation of the solvent gave a 
dark brown syrup which crystallised on addi-. 
tion of methanol (4Qml.) to give l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 95 
indol-3-ylacetic add as a yellow solid, m.p. 
205— 208°C. 

Example 36, 
In a similar manner to that described in 
Example 18, (but the ammonium salt was lOO 
not isolated in every case) the following com- 
pounds were obtained firom the appropriate 
substituted phenylhydrazone: — 
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Characteristic 
properties 


7-chloroquinazolin-4-yl 


5— OEt 




7-chloroquinazolin— 4yl 


5— Et 


m.p. 108— 109''C (i HgO) 


6,8-dibromoquinazoKn-4-yl 


5— OMe 


m.p. 123— 130 "C. (HaO) 


7-chloro-2-methyl- 
quiiiazolin-4-yl 


5— OMe 


m.p. 103 — 108 "C. (i HgO) 


7-chloroqmna2olin-4-yl 


5-t-Bu 


m.p. 120— 122 °C. 


qmna2olin-4-yl 


5-methyl 


m.p. 212— 216 °C. 


7-chloroqiunazolin-4-yl 


5.6-ethylenedioxy 


m.p. 128— 130 °C. 


7-cMoroquinazolm-4-yl 


436-dimethyl 


m.p. IIT'-C. 


7-chloroquinazolin-4-yl 


mixture of 4- and 
6— OMe 


m.p. 94r-«8°C. 


7-chloroquiiiazolin-4-yl 


mixture of 435- and 
and 536-diMe 


m.p. 114— 118°C. 


7-chIoroqtdnazolin-4-yl 


5— Br 


m.p. 95— 100°C. (i HgO) 


537-dichloroqiiina2olin-4-yl 


5— OMe 


m.p. iou— IjD i^. 


7-chloroqtimazolm-4-yl 


5— F 


m.p. 99— lOO^C. (H2O) 


7-chloroqmnazolin-4-yl 


D^o-memyieneaio2y 


mti 105 108 °C. THoOl 


7-chloroquiiiazoIm-4-yl 


5— CI 


m.p. 213— 217°Q 


2-metliylqi!inazolin-4-yl 


5— F 


pure by TLC (System E*) 
NMR: 2— CH3 at 7.80t. 


2-isopropylquinazoliii-4-yl 


5— OMe 


pure by TLC (Systems A, 
C and E); NMR: 2-i-Pr at 
8.60 and 8.68t. 


2-methylquinazolin-4-yl 


5— Me 


m.p. 95— lOO^C. (H2O) 


2-ethylqrana2olm-4-yl 


5— OMe 


pure by TLC (Systems C 
and E); NMR: — OCH3 at 
6.18T. 



^Chloroform 95 parts, medianol 4 parts, formic acid 1 part on silica gel; hereinafter referred 



to as System E. 
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obtained hydinate), from tiie appropriate staxtinff 

« - [1 - (7 - chloraquinazolin - 4 - yl) - 5- materials. 

medioxy - 2 - metitiyfadol ^ 3 - yl]isobutyric The foUowing hytozone derivatives, which 

acid, m p. 105— 107^C., and .a-[l-(7-chioro- were used as starting materials in this Example, 

qmnazolm 4 - yl) - 2,5 - dimethylindol - 3- were prepared im a similar manner to that 

yljpropioinic acid, m,p. 98— 102°C, (mono- described in Example 18- — 



10 



(xxi/iii) 





R6 


Characteristic 
properties 


7-chloroquinazolin-4-yl 


4 — OEt 


m.p. lyz — iy4 C (dec; 
(hydrochloride) 


7-chloroqiiinazolin-4-yl 


4— Et 


m.p. 190— 19rG (dec) 
^hydrochloride) 


6,8-dibromoqiimazolin-4-yl 


4— OMe 


m.p. 113— 115^C. (dec.) 
(nydrochloride) 


7-chloro-2-methyl- 
quma2oIin-4-yl 


4— OMe 


m.p. 174— 175 °C (dec.) 
(hydrochloride) 


7-chloroqidna2olin-4-yl 


4-t-Bu 


pure by TLC (Systems A 
and C)5 NMR: t-Bu at 


7-cliloroqiiinazolin-4-yl 


3,4-ethylenedioxy 


m.p. 203— 206 °C. (dec.) 
QnydrocjEilorKie) 


7-chloroquina2olin-4-yl 


3,5-dimethyl 


glass; NMR: 335-di-CH3 
at 7.55t; pure by TLC 
(System C) 


7-chloroqtiina2olin-4-yl 


3— OMe 


m.p. 97— 101'='C. 


7-chloroquina2olm-4-yl 


3,4-dimethyl 


m.p. 205— 206 °C. (dec.) 

(hydrochloride) 


7-chIoroquina2oIin-4-yl 


4— Br 


m.p. 175--"178°C. (dec.) 


5,7-dichloroquinazohn-4-yl 


4— OMe 


glass; NMR: — OCH3 at 
6.2t; pure by TLC 
(Systems A and D) 


7-chloroquinazoliti-4-yl 


4— F 


m.p. 198— 200°C. (dea) 
Oiydrochloride) 


7-chIoroquina2olin-4-yl 


3,4-methylenedioxy 


m.p. 209— 210X. (dec.) 
(hydrochloride) 


7-chloroquinazolin-4-yI 


4— CI 1 


ni.p. 200— 206°C. (dec.) 
(hydrochloride) 
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] 


2-methylqumazoliii-4-yl 


4— F 


2-isopropylqiiinazolin-4-yl 


4--OMe 


2-methyIquinazolin-4-yl 


4^Me 


2-ethylquinazolin-4-yl 


4— OMe 


quinazoIin-4-yl 


4 — ^Me 



Example 37. 
A solution of mediyl l-(7~aminoquiii!a2oliii- 

4 » yl) _ 5 « methoxy - 2 - methylindol - 3- 
5 ylacetate (0.5g.) in acetic acid (12 ml) was 

treated with concentrated hydrochloric acid 
(1.5 ml.). The solution obtained was stirred 
at 0 — 5°C during the addition, over 15 
mtinutes^ of a solution of sodium nitrite (O.15g0 

10 in water (2 ml.). The dark red solution was 
added dropwise to a solution of cuprous 
chloride (0.2g.) in concentrated hydrochloric 
acid (5m'\.) kept at room temperature. The 
mixture vas then stixred for 1 hr. before 

15 addition t f sufficient sodium acetate to adjust 
the pH oc the mixture to A — 5. The mixture 
was then c: >ncentrated in 'vacuo and the residue 
treated wi h water (lOOml.) and ethyl acetate 
(50ml.). TLe aqueous layer was extracted with 

20 ethyl acetste (2 X 30ml.) and the extracts 
washed wit-i saturated sodium hydrogen car- 
bonate soliition (2X3Qml.). After being 
washed with water (30 ml.) and dried 
(NaoSD4), evaporation of the extracts in vacuo 

25 gave an oil, which slowly solidified to give 
methyl 1 - (7 - chloroquinazolin - 4 - yl)- 

5 - metho'xy - 2 - methyl - indol - 3 - yl- 
acetate as a yellow solid, m.p. Ill — 114°C. 

The amino-derivative used as starting 
30 material was obtained as foUows: — 

A solution of methyl 5-methoxy-2-methyl- 
1 - (7 - nitroquinazolin - 4 - yl)indoI - 3- 
ylacetate (2.0g.) in ethanol (80ml.; dried over 
sodiimi alumino-silicate) was treated with 
35 palladised charcoal (0.5g.; 10% w/w) and 
tile mixture hydrogenated at (atmospheric 
pressure. After tiie uptake of the theoretical 
amount of hydrogen, tiie catalyst was 
separated by filtration through a Celite pad. 



Characteristic 
properties 



syrup; NMR: —CHg at 
7.2t; pure by TLC 
(Systems A and C) 

syrup; NMR: — CHg, doublet 
at 8. 9t; pure by TLC 
(Systems A and D) 

syrup; NMR: 4— -CHa at 
7.8t; pure by TLC 
(System A) 

syrup; NMR: — OCHg at 
6. It; pure by TLC 
(Systems A and C) 

syrup; NMR: 4~~CH3 at 
7.85t; pure by TLC 
(Systems A and C) 



Evaporation of the ethanol gave a red syrup 40 
which was purified by chromatography on 
silica gel (150g.), The less polar by-products 
were removed by elution with ether. Elution 
with methanol then gave methyl l-(7-amino- 
quinazolb - 4 M yl) - 5 - medioxy - 2 - methyl- 50 
indol-3-ylacetate as an orange glass having a 
satisfactory NMR spectrum (5 — OCH^ at 
6.15r) and shown to be pure by TLC (system 

The methyl 5-methoxy-2-methyl-l-(7-nitro- 55 
quina2oliin-4-yl)indol-3-ylacetate used as 
starting material was obtained as a red solid, 
in.p, 179— 181 °C., from the cajrrespondling 
indoline derivative as described in Example 
11, Methyl 5-'methoxy-2-methyl-l-<7-niitro^ 60 
quinazolin - 4 ~ yt - ) - indoHn -* 3 - ylacetate 
was obtained as a red glass [NMR: 5 — OCH^ 
at 6.15r; pure by TLC (systems A (and Q] 
in a similar manner to that described in. 
Example 4 for the preparation off ethyl 1- 65 
quina2olm-4-ylindolm-3-ylacetate. 

Example 38. 
In an analogous manner to that described 
in Example 16, tiiere was obtained methyl 
1 - (benzoxazol - 2 ^ yl) - 5 - methoxy - 2- 70 
methylindol-3-ylacetatej m.p. 125 — 126°G.> 
from the appropriate starting materials. 

Example 39. 
In 'a similar manner to that described in 
Example 18, l-(7-chloroquina20'lin-4-yl)-5~ 75- 
methoxy - 2 - methyliindol - 3 ~ ylacetic acid 
was prepared from acetone N^-(7-chloro- 
quinazo'lin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride and laevulinic acid, 
and it was also prepared from benaaldehyde 8Q 
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N'^ - (7 " chloroquinazolin - 4 - yl) - p- 
metlioxj^heaylhydrazone hydrochloride and 
laevulinic acid. 

The starting mateariaJs were obtained as 

5 described in Example 18 for acetaldehyde 
(7 - chloroqumazo'liin - 4 - yl) - /? - medioxy- 
phenylhydlrazone hydrochloride. Thus, from 
acetone - p - methoxyphenylhydrazone and 
437-dichloroquinazoline, there was obtained 

10 acetone - (7 ~ chloroquinazohn - 4 - yl)- 
p - methoxyphenylhydrazone hydrochloridb 
[this compound was unstable; the free base was 
shown to be pure by TLC (system C) v/hen 
first isolated, but it decomposed on keeping] 

15 and from benzaldehyde p-methoxyphenyl- 
hydrazone and 4,7-dichloroquinazoline, there 
was obtained benzaldehyde iV^"(7-chIoro- 
quinazolin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride^ m.p. 227— 228 °G. 

20 Example 40. 

A mixture of l-(7-chlaroquinazolin-4-yl)-p- 



methoxyphenylhydrazine (2.0g.) and laevulinic 
acid (8.0g.) v/as heated at 90 — for 4hrs. 
The dark red mixture was poured into v/ater. 
The yellow precipitate was collected by fillTa- 25 
tion, dissolved in a mixture of 2N-aqueous 
ammonia solution (25nil.) and water (25mL) 
and filtered. The filtrate was v»^ashed wiili 
ether (2x30nil,), andi the aqueous layer acidi- 
fied with acetic acid to pH 4 to give l-(7- 30 
chloroquinazolin ~ 4 - yl) - 5 - medioxy - 2- 
methylindol-3-yiacetic acid hemi-hydrate, m.p. 
94— 96^C. (dec). The hemi-hydrate (1.8g.) 
was dissolved in ethyl acetate (50ml.), land 
the solution dried (MgSCi) and evaporated 35 
in vacuo. The resulting yellow glass was 
treated with medianol (lOral.) to give 
anhydrous 1 - (7 - chloroquinazolin - 4- 
yl) - 5 - methoxy - 2 - methyiindol - 3- 
ylacetic acid, m.p. 206— 208^C. 40 

In a simiJar manner, but starting with the 
appropriate oxo-compound, there were 
obtained tiie following derivatives: — 







7-chloroquinazolin-4-yl 


H 


7-chloroquinazolin-4-yl 


H 


7-diloroqTiina2olin-4-yl 


Me 


7-chloroqmnazolin-4r-yl 


Me 


7-chloroquinazolin-4-yl 


H 



45 The starting material was obtained by the 
following two methods: — 
i) A solution of 4,7-dichloiroqmaazoliine (l.Og.) 
and ^-metfaoKyphenylhydraziaie (0.7g.) in 1,2- 
dimeilioxyethane (25mi.; dried over sodium 

50 alumino-silicate) wias heated under reflux for 
1 hr. The resulting red mixture was concen- 
trated in vacuo to give a sticky r^idue, to 
which was added water (5Qml.) and ethyl 
acetate (50mL). The aqueous layer was 

55 extracted with ediyl lacetate (2X30ml.). The 
combined extracts were washed with water, 
dried (Na2S04) and evapor£iJ:ed in vacua. The 
resultant red syrup was pmrified by chromato- 
graphy on silica (MFC, 130g.) in an increas- 

60 ing gnadient of ether in petroleum ether (b.p. 





R5 


m.p. 


H 


COgMe 


112— 114°C 


H 


CH^OH 


148— 150 °C 


H 


CO2H 


110— 112X 


Me 


COgH 


105— 107^C 


H 


CONH2 


197— 198 °C 



40 — 60°C.) (polarity increased by incremental 
addition of 20% v/v ether), to give from the 
ether rich firactioiK, jV^-(7-chlQroquinazolin-4- 
yl)-/>-methoKypheaylhydra2ine, as a yellow 
solid, m.p. 125— 127^C. 65 
ii) A suspension of acetaldehyde A?^-(7- 
chioroquinazolin - 4 - yl) - p - methoxy- 
phenylhydrazone hydrochloride (15.0g.) in 
ethanol (120mL; dried over magnesium 
ethoxide) was cooled land stirred at 5— lO^C 70 
for 3 hrs. during the passage of dry hydrogen 
chloride. The mixture was then left at 0— 5°G. 
for 3 days before separation by filtration. The 
solid was; washed with dry ether (lOmlO^ and 
then dissolved in a mixture of v/ater (30ml.)3 75 
saturated sodium acetate solution (Snol.). and 



31 



1,356,834 



31 



ethyl acetate (25ml,). The aqueous layer was 
extracted with moare ethyl acetate (2X ISmL), 
and the extracts washed with water (20ml.), 
dried (NasSO^) and' evaporated to give N^- 
5 (7 - chloroquinazolin - 4 - yl) - p - methoxy- 
phenylhydrazine, m.p. 124 — 127°C. 

Example 41. 
In an analogous manner to that described 
in Example 11 there was obtained methyl 1- 
10 (2 - methoxyquinazolin - 4 - yl) - 5 -> methoxy- 
2-methylindoi-3-yliacetate, m.p. 152 — 154°C., 
from the appropriate starting material. 

The startling material was prepared as 
follows : — 

15 A mixture of 2j4-^dichlaroquinazoline 
(3.2g.), ethyl 5-methoxy-2-methylindoilin-'3- 
ylacetate (4.0g.) and triethylamine (2.23ml.; 
dried over potassium hydroxide pellets) in 
dry 1^2-dimethoxyethiane (50ml.) was heated 

20 under rejfiux for 30 mins. The mixture was 
evaporated in vacuo ^ and to the residue was 
added water (100ml.) and ethyl acetate 
(50ml.). The aqueous layer was separated md 
extracted with ethyl acetate (2 X 30ml.), and 

25 the extracts were washed with water (30ml.), 
dried (MgS04) and evaporated. The residual 
syrup slowly crystiallised to give ethyl l-(2- 
chlcroquinazolin - 4 - yl) 5 - methcxy - 2- 
methyIindolin-3-ylacetate, m.p. Ill — 112'^C, 

30 This indbline ester (3.6g.) was added to a 
solution of sodium (0.5g,) in methanol (50ml.; 
dried over magnesium methoxide), and the 
resulting solution was heated under reflux for 
18 hrs. After removal of methanol in vacuo r 

35 the mixture was added to Water (50mL) and 
addified with acetic acid to give l-(2-methoxy- 
quinazolin - 4 - yl) - 5 ^ mefiioxy - 2 - methyl- 
indolin-3-ylacetic acid hemihydrate, m.p. 
115— 120°C. This acid (3.0g.) was dissolved 

40 in dry methanol (40ml.) containing concen- 
trated sulphuric acid (0.1ml.), and the mixture 
was heated under reflux for 5 hrs. Saturated 
sodium acetate solution (2ml.) was added^ and 
the mixture was evaporated in vacua. The 

45 residue was partitioned between water (50ml.) 
and ether (40ml.). After separation, the 
aqueous layer was extracted with ether 
(2 X 20ml.). The ether extracts were washed! 
successively with saturated sodium hydrogen 

50 carbonate solution (20ml.) and water (20ml.), 
dried (Na2S04), and evaporated to give methvl 
1 - (2 - methoxyquinazolin - 4 - yl) - 5- 
methoxy - 2 - methylindolin - 3 - ylacetate 
las a dark yeUow syrup' [pure by TLC (svstem 

55 A); NMR: 5--0ai^ at 6.3r; 2— OCH3 at 

6.15r]. 

Example 42. 
To a solution o(f l-(7-chloroquinazolin-4~ 
yl) - 5 - methoxy - 2 - methylindol - 3- 
60 ylacetic acid (l.Og.) in dry methanol r50ml.) 
was added freshly distilled boron trifluoride 
etherate (0.5mL), andl the dark red solution 
was heated under reflux for 30 mins. Toi the 
solution was added saturated sodium acetate 



solution (5ml.), and the m-ixture was concen- 65 
trated in vacuo. The residual mixture was 
shaken with a mixmre of water (50ml.) and 
chloroform (30ml.). The aqueous layer was 
separated tand extracted with further chloro- 
form (2X20 ml.), and the combined extracts 70 
were washed soiccessively with saicurated 
sodium hydrogen carbonate solution 
(2X20ml.), water (10ml.) and saturated 
sodium chloride solution (15ml.). After drying, 
the extracts were evaporated to give methyl 75 
1 -I (7 - chloroquiniazolin - 4 - yl) - 5- 
methoxy - 2 - methyliraloi - 3 - ylacetate, 
m.p. Ill— 113°C. 

In a similar manner, but starting with 
butan-l-ol, there was obtained n-butyl l-(7- 80 
chloroquinazoh'n - 4 - yl) - 5 - methoxy - 2- 
methyIndoI-3 -ylacetate^ as a yellow syrup 
[pure bv TLC (systems A and C); NMR: 
5— OCH^ at 6.2r]. Ethyl l-(7-chlorow 
quin'azolin - 4 - yl) - 5 h methoxy - 2 - methyl- B5 
indoW-ylacetate was obtained similarly as a 
pale yellow solid, m.p. 103 — 105°C. 

Example 43. 

To a solution of anhydrous l-(7-chloroi- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 90 
indol-3-ylacetic acid (l.Og.) in ethanoi-free 
chloroform (30 ml; dried over calcium 
chloridb) was added a solution of thionyl 
chloride (0.19 ml.) in chloroform (2ml.). The 
resulting dark red solution was stirred at room 95 
temperature for 30 mins., and then methanol 
(20 ml.) was added. The mixture was heated 
tmder reflux for 30 mins., saturated sodium 
acetate solution (2 ml.) was added, land the 
mixture was concentrated in vacuo. Water 100 
(30 ml.) was added to the residue and the 
mixture was extracted with ether (3X30 ml.). 
The ether extracts were washed successively 
with saturated sodium hydrogen carbonate 
solution (30 ml.) and water (30 mL), and 105 
dtried (NasSO^). Evaporation of the solvent 
gave a dark yellow dl, which slowly crystal- 
lised to give methyl l-(7-chloroquma2aiin-4- 
yl) - 5 - methoxy - 2 - methylindol - 3- 
ylacetate^ m,p. 112— 114°C. HO 

In a similar manner, but using ethanol, 
there was obtained ethyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 
mdol-'3 -ylacetate as a thick syrup of satis- 
factory purity by TLC (systems A and C) 115 
and by NMR (OCH3 at 6.2r). This slowly 
crystallised to give a yellow solid of m.p. 
103— 105^C. 

ExJample 44. 

A solution of l-(7-chloroquinazolin-4-yl)-5- 120 
methoxy - 2 - methylindol ~. 3 - ylacetic 
acid (1.0 g.) in ammonia solution (1 ml.; 
specific gravity 0.88) and carbon dioxide-free 
water (20 ml.) was evaporated to dryness in 
vacuo to give the corresponding ammonium 125 
salt as a yellow amorphous solid. 

The ammonium salt was dissolved in carbon 
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dioxide-free water (10 ml.), and to the result- 
ing clear yellow solution was added a solution 
Gf aluminium nitrate monohydrate (0.33g.) in 
water (10 ml.). The yellow precipitate wtdch 

5 formed was separated by filtration,, washed 
with water (lOnil.)^ and dried over phosphorus 
pentoxide in vacuo to give aluminium l-(7- 
chloroquinazodin - 4 - yl) - 5 - methoxy - 2- 
methyIiQdol-3-ylacetate monohydrate, as a 

10 yellow solid of m.p. 204— 208 °C. (dec). 

In a simJlar manner there were obtained the 
calcium salt [liHaO; m.p. 203— 205°C. 
(dec.)] and the magnesium salt [l-|Hi>0 ; m.p. 
198— 201°C. (dec.)] from calcium chloride 

15 and magnesium sulphate respectively. 

Example 45, 
1 - (7 - chloroquinol - 4 - yl) - 5 - methoKy- 
2-methylindol-3-ylacetic acid (200 g.) was 
thoroughly mked with lactose (400 g.) and 
20 1^% w/v aqueous geliatin solution (9 g.)^ and 
the mixture was then granulated Maize stardi 
(35 g.) was mixed with the granules, followed 
by magneaum stearate (6 g.), and the mixture 
was compressed into tablets containing 50400 
25 or 200 mg. of the active ingredient. 
WHAT WE CLAIM IS : — 
1. A compound of the formulia: — 




(0 

wherein stands for a heterocyclic radical 
selected from pyrimidinyl, quinolyl, isoquinoyl^ 

30 oinnodinylj quinazolinyl, quinoxalinyl, benz- 
thiazolyl and benzoxazolyl radicals^ die said 
heterocyclic radical being linked to the nitrogen 
atom 0)1 the indole nucleus through a ring 
carbon atom which is conjugated with a ring 

35 nitrogen atom in the said heterocyclic radical^ 
and the said heterocycHc radical optionally 
bearing not more than two substituents 
selected from Ci_,:5-alkyl, Ci-s-allcoxy, Ci_-- 
aikylthioj amino, halogen^ trifluoromethyl^ tri- 

40 chioromethyl land phenyl substituents; and R- 
stands focr hydrogen or a Ci-s-alkyl radical; 
and R^ and R^, which may be the same or 
different, stand for hydrogen or a methyl 
radical; and R^ stands for a rfadical of the 

45 formula — COR^ or — CH.OR', wherein R^ 
stands for a hydroxy, Ci--,5-alkoxy, benzyloxyj 
phenoixy, di- Ci_5 - alkylamino - Ci_6- 
alkoxy, (C3_6-cycloalkyl)methoxy, amino, 
Ci_g-alkylamino, di-'Ci_.,-ialkylamino, aniilino, 

50 hydrazino or iV~lj3-dicyclohexylureido radicals 
and W stands; for hydrogen or a Ci_o-alkanoyl 
radical; and R® stands for hydrogen or a 
methylenedioxy or ethylenedioxy radical or 
not more than two substituents selected from 

55 Ci„5-alkoxy, Ci_5-alkyl, cycloalkyl of not more 



than 5 cairbon atoms, and di-Ci_5-allcylamino 
radicals and halogen atoms; or ia pharma- 
ceutically-acceptable salt thereof. 

2. A compound of the formula I, wherein 

R^ stands for a heterocyclic radical selected 60 
from pyrimiidinyl, quinolyl, cumolin^^, 
quinazolinyl, quinoxahnyl land benzthiazolyl 
radicals, die said heterocyclic radical being 
linked to the nitrogen atom of the indole 
nucleus through a ring carbon atom which is 65 
conjugated with a ring nitrogen atom "in the 
said heterocyclic radical, and the said hetero- 
cyclic radical optionally bearing not more 
than two substituents selected from Ci_,6- 
alkyl, Ci_5-alkoxy, amino'^ halogen and phenyl 70 
substituents; and R^ stands for hydrogen or 
a Ci_3-alkyl tiadical; and R^ andl R*, which 
may be die same or different, stand for 
hydrogen or a methyl radical; and W stands 
for a radical of the formula — CX)R% whereiin 75 
R^ stands for a hydroxy, d^s-'alkoxy, 
benzyloxy, phenoxy, amino or hydrazino 
radical; and R* stands for hydrogen or a 
methoxy radical; or a pharmaceutically- 
accepUable salt thereof. 80 

3. A compound of the formula I, wherein 
R^ stands for a heterocyclic radical selected 
from pyrimidinyl, quinolyl, isoqmnolyl, 
cinnolinyl, quinazolinyl, quinoxalinyl, benz- 
thiazolyl and benoxazolyl radicals, die said 85 
heterocyclic radical being linked to the 
nitrogen (atom of the indole nucleus through a 
ring carbon atom which is conjugated with a 
ring nitrogen atom in the said heterocyclic 
radical, and the said heterocyclic radical 90 
optionally bearing not more dian two sufbsti- 
tuents selected from Ci_--alkyl, Ci_..-alkox3^; 
amino, halogen and phenyl substituents; and 

R2 stands for hydrogen or a Ci_3-alkyl radical; 
and and R"^, which may be the same or 95 
different, stand for hydrogen or a methyl 
radical; and R^ stands for a radical of the 
formula — COR^ wherein R^ stands for a 
hydroxy, Ci_5-alkoxy, benzj^'loxy, phenoxy^ 
amino or hydrazino itadical; and R^ stands for 100 
hydrogen or not more than two substituents 
selected from Ci_.-alkoxy and Ci_5-alkyl 
radicals land halogen atoms; or a pharma- 
ceuticaUy-acceptable salt thereof. 

4. A compound of the formula I, wherein 105 
R^ stands for a heterocyclic radical selected 
from pyrimidinyi, quinolyl, isoquinolyl, 
cinnolinyl, qitinazoHnyl, qiiinoxalinyl, benz- 
thiazolyl and benzoxazolyl radicals, the said 
heterocycHc radical being linked to die 110 
nitrogen atom of the indole nucleus throiigh 

a ring carbon atom which is conjugated with 
a ring nitrogen atom iih the said heterocyclic 
radical, and the s^aid hcterocyclEC radical 
optionally bsa;ring not more than two sab- 115 
stituents selected from Ci„.-alkyl, Q^.- 
allcoxy, Ci_5-alkylthio, amino, halogen, tri- 
fiuoromethyl and phenyl substituents; and R- 
Stands for hydrogen or a Ci_s-alkyl iiadical; 
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and and R*, which may be the same or 
differenit, stand for hydrogen or a methyl 
radical^ and stands for a radical of the 
fonnuila — COR^, wherein R^ stands for a 

5 hydroxy, C-c-alkoxy, benzyloxy;, pherxoxy^ di- 
C]„5 - alkylamino - Ci_3 - allcoxy^ amino, 
Ci_H5-alkylamino5 di-C,_5-alkyIaminoi or 
hydrazine radical; and stands for hydrogen 
or not more than two substituents selected 

10 from Ci^5-alkoxy, Ci„g-(alkyl^ cycloalkyl of 
not more than 5 carbon atoms^ and di-Ci^-^- 
alkylaniino radicals and halogen atoms; or a 
pharmacentically-facceptable salt thereof. 

5, A compound as claimed in any of claims 
15 1 to 4 which is an optically active cornpoimd 

possessling anti-infiarmnatciry, analgesic and/or 
'antipyretic activity, 

6. A compound as claimed in claim 1 
wherein stands for a heterocyclic radical 

20 selected from pyrimidinyl, quinoiyl, iso- 
quinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, 
benzthiazolyl and 'henzoxazolyl radicals, the 
said heterocyclic radical being linked to. the 
nitrogm atom of the indole nucleus through 

25 a ring carbon atom which is conjugated with 
a ring nitrogen atom in the said heterocyclic 
radical, and the said heterocyclic radical 
optionally bearing not more than two sub- 
stituents selected from methyl, ethyl, iso- 

30 propyl, methoxy^ methylthio!, amino, fluoro, 
chloro, bromo, trifluoromediyl, trichloromethyl 
and phenyl substitnaits; and R^, and R*, 
which may be llie same oar different, stand 
for hydrogen or a methyl radical; and R^ 

35 stands for a radical of the [formula — COR^ 
or — CHgOR^ wherein R'' stiands for a 
hydroxy, methoxy, ethoxy, propoxy, butoxy, 
Z-dimethylaminoeiEhoxy, benzyloxy, phenoxy, 
cvclohexylmethofxy, aminoi, mcthylaminOj 

40 dimethylamino, anilino, hydirazino or N-1.3- 
dicyclohexylureido radical, and R® stands for 
hydrogen or a formyl, acetyl or propionyl 
radical; and R^ stands for hydrogen or la 
methylenedioxy or ethylenedioxy radical or 

45 not more than two substituents selected from 
methox3^, ethoxy, propoxy, methyl, ethyl, 
pTcpyl, butyl and dimethylaminoi radicals and 
fluorine, chlorine and bromine atoms; or a 
pharmaceutically-acceptable salt thereof. 

50 7. A salt as claimed in any of claims 1 
to 6 which is a pharmaceutically-acceptable 
acid-addition salt. 

8. A sialt as claimed in any of claims 1 
to 6, in v/hich the anion is derived from a 

55 said compound of the formula I wherein R^ 
stands for a carboxy radical and the cation 
is a pharmaceiitically-iacceptable cation. 

9. A compound as claimed in claim 2 which 
is 1 - C^' - chloroquinoi - 4 - yl) - 5- 

60 metiioxy - 2 - methylindol - 3 - ylacetic acid 
or a phaxmaceuticallyHacceptable sialt thereof. 

10. A compound as claiimed in claim 3 
which is l-(7-chioroquina2oliin-4-yl)-5- 



methoxy - 2 - methylindol - 3 - ylacetic acid, 

1 - (7 - chlorocinnolin - 4 - yl) - 5 - methoxy- 65 

2 - methylindol - 3 - ylacetic acid or methyl 
1 - (7 - chloroquinazolin - 4 - yl) - 5- 
methoxy - 2 - mediylindol - 3 - ylacetJate, or 
a pharmaceutically-acceptable salt thereof. 

11. A compound as claimed in claim 4 70 
which is 1 - (7 - bromoquinazolin - 4 - yl)- 

5 - methoxy - 2 - methylindol 3 - ylacetic 
acid, 1 - (7 - fluoroquinazolin - 4 - yl) - 5- 
methoxy - 2 ^ methylindol - 3 - ylacetic acid, 
5 - methoxy - 2 - methyl - 1 - (2 - methyl- 75 
quinazoliu - 4 - yl)indol 3 - ylacetic acid 
or 1 - (7 - chloroquinazolin - 4 - yl) - 2,5- 
dimethylindol - 3 - ylacetic acid^ or a 
phamiaceutlically-acceptaible salt thereof. 

12. A compound as claimed in claim 1 80 
which is 1 - (2,6 - dimethoKypyrimidin- 

4 - yl) - 2,5 - dimethylindol - 3 - ylacetic 
acid, 1 - (7 - chloroquinazolin ^ 4 - yl) - 5- 
fiuoro - 2 - methylindol - 3 - ylacetic acid 

or methyl 1 - (7 - chloroquinoi - 4 - yl)- 85 

5 - methoxy - 2 - methylindol - 3 - ylacetate, 
or a pharmaceutically-acceptable salt thereof. 

13. A process far the mianufacture of the 
compounds of the formula I, wherein R\ R^, 

R% R^ R"' and R^ have the meanings stated 90 
in claim 1 except that R^ cannot stand for 
a hydrazino radical, and pharmaceutLdally- 
acceptable salts thereof, which comprises 
reacting a compound of the fomiula: — 




95 



wherein R^ and R® have the meanings stated 
above and Q stands for an amino radical or 
a radical of the fonnula: — 

R9 

— N=:Q< III 

wherein. R^ stands for hydrogen or a methyl 100 
or ethyl nadical, and R^" stands for a methyl, 
ethyl or phenyl radical, or an adid-addition 
salt thereof, with a compound of the 
formula: — 

R^COCH^CR^R^R^ IV 105 

wherein R^, R^, R* and R^ have the meanings 
stated above, under the influence of heat. 

14. A process for the manufacture of the 
compounds of the formula I, wherein R,S R^ 
R^, R^ and R^ have the meanings stated in 110 
claim 1 and R^ stands for a carboxy radical, 
and pharmaceutically-acceptable salts tlxcreof, 
which comprises hydxolysing the corresponding 
compound of the formula: — 
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1^ 



wherein R\ R% K% and R« have the 
meanings stated above and stands for a 
cyanoj carbamoyl, alkcKxycarbonyl, benzyloxy- 

5 carbonyl or phenoxycarbonyl radical. 

15. A process for the manufactuore of the 
compounds of the formula I, wherein R% R", 
and R^ have the meaoings stated in 
claim 1 and R^ stands for a radical of the 

10 formula — COR^ or — CHoOR', wherein R^ 
has the meaning stated in claim 1 and R"" 
stands for a Co-c-alkanoyi radical^ and phar- 
maceutically-acceptable salts thereof, which 
comprises dehydrogenating, as defined herein- 

15 before, tlie corresponding indoline derivative 
of the fcrmuk: — 

C-R* 



20 



25 



30 



35 



40 



45 



50 



wherein RS R^ R% R*, R" and R*' have die 
meanings stated above. 

16. A process for the manufacture of the 
compounds of the formula I, wherein R\ R^ 

and R® have the meanings stated in 
claim 1, and R^ stands for a radical oif the 
formufe — COR^ wherein R^ stands for a 
Ci-s-alkoxy, benzyloxy, di-Ci_.,-alicoiiy or 
(C3^c-cycloalkyi)methoxy radical, and 
pharmaceutically-acceptable salts thereof, 
which comprises esterifying the corresponding 
carboxylic <acid of the formula I wherein R^ 
stands for a carboxy radical, or a salt, acid 
halide or anhydride thereof. 

17, A process for the manufacture of the 
compounds of the formula ly wherein^ R^ 
stands fo't a quinazolinyl, cinnoilinyl, 
benzoxiazolyl or benzthiazolyl radical, v/hich 
is linked to the nitroigen atom of the indole 
nucleus through a ring carbon atom which is 
conjugated with a ring nitrogen atom in said 
radical, and which optionally bears not more 
than two substituents selected from Ci_,^- 
alkyl, Ci_5-alkoxy, Ci_,-aIl<:yllliio, amino, 
halogen, trifluoromethyl, trichloromethyl and 
phenyl substituents, and R^^ stands for a 
radical of the formula — COBJ or — CH.OR% 
wherein R'^ sitands for a Ci„5-alkoxy, 
benzyloxy, phenoxy, di-Ci_-5-alkylamino-Ci^n- 
alkoxy or (Ca-G-cycloialkyl^methoxy radical 
and R' stands for a Cs-e-alkanoyl radical, and 
R2, R3, R* and R® have the meanings stated 
in 'claim 1 and phaimaceutioally-acceptable 
salts thereof, which comprises reacting a com- 
pound of the formula: — 



wherein R^ R% RS R^ andi R' have the 
meanings stated above> with a hdogenohetero- 
cyclic compound of the formida R^Hal, 
wh^ein R^ has llie meaning stated above and 
Hal stands for a chlorine, bromine or iodine 
atom, in the presence of sodiumi or potassium 
or the hydride or amide thereof or n-butyl- 
lithium or lithium diisopropylamide, 

18. A process for the manufacture of the 
compounds of the formula I wherein R^ 
stands for a quinazolinyl or cinnolinyl radical, 
which is linked to the nitrogen atom oif the 
indole nucleus through a ring carbon atom 
which is conjugated with a ring nitrogen atom 
in said radical, and which optionally bears 
not more than two substituents selected from 
Ci^5-alkyl, Ci_5-alko'xy, Ci_5-alkylthio-, amino, 
halogen, triflucromethyl, trichloromethyl and 
phenyl substituents, land R^ stands for a radical 
of the formula —COR' or — CHsOR^ wherein 
R' stands for a Ci^^^Halkoxy, benzyloxy, 
phenoxy, di - Ci_^ - alkylamino - Ci^.,- 
alkoxy, (Ca-a - cycioalkyl)methoxy, amino, 
Ci_-alkylamino, di-Ci_5-alkylamino, anilino 
or iY-l,3-dicyclohexylureido radical and R,* 
stands for a C2_G-^alkanoyl radical, and R^, 
R^ R^ and R^ have the meanings stated in 
claim 1, and pharmaceutically-acceptable salts 
thereof, which comprises reacting a compound; 
of the formula: — 



55 



60 



65 



70 



75 



80 



wherein R% R% R% R^ and R« have the 
meanings stated above, with a compound of 
the formula R^Y, wherein R^ has the meaning 
stated above and Y stands for a chlorine, 
bromine or iodine atom or a phenoxy radical, 
so as to give a compound of the formula: — 

(xvn) 

wherem R^ R^ R^ R^ R^ and R« have the 
meanings stated albove, and then ring-closing 
the said compound of the formula XVII so 
as to give the desired product of ilie formula 
I. 

19. A process for the manufacture of the 
compoun(i cif the formula I, wherein R^, R^, 
R% R^ and R^ have the meanings stated in 
claim 1 and R^ stands for a radical oif the 
formula — COR^ wherein R'^ stands for an 



85 



90 



95 



100 
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amino, Ci-s-alkyiamino, di-Ci.^-alkylaniino, 
aniJino or hydrazino radical^, and phaxma- 
ceutically-acceptable salts thereof, which com- 
prises carrying out a known general process 

5 for making amides usimg as starting material 
a carboxylic acid of the formtila I wherein 
stands for a cairboxy radical, or an acid 
halide, anhydride or nitrile thereof, so as to 
obtain the desired prodtict. 

10 20. A process for the maniifacture of the 
compounds of lie formula I, wherein R^, R^j 
R", R^ and R*' have the meanings stated in 
claim 1 and R^ stands for a radical of the 
formula —COR'' wherein R'' stands for a N- 

15 l^S-dicyclohexylureido radical^ and pharma- 
ceutically, acceptable salts thereof, which 
comprises reacting the corresponding caT- 
boxylic acid df the formula ly wherein R^ 
stands for a carboxy radical, with dicyclohexyl- 

20 carbodiimide in a suitable organic solvent. 

21. A process for the manufacture of the 
compounds of the formula I wherein R^ con- 
tains one or two Ci_.,-alkoxy substLtuents, R^, 
R'\ R* 'and R^ have the meanings stated in 

25 claim 1, and R^ stands for a carboxy or 
hydroxymethyl radical, and phamiaceutically- 
acccptable salts thereof, which comprises 
reacting the corresponding compound of the 
formula I, wherein R^ contains one or two 

30 lactive halogen substituents with an alkali metal 
derivative of a Ci_.5-aikanoL 

22. A process for the manufacture of com- 
pounds of the formula T wherem R\ R^ R^ 
R'^ and R^ have the meamngs stated in claim 

35 1, and R^ stands for a Ci^-alkoxy radical 
optionally toge±er with a Ci_5-alkyl, cyclo- 
allcyl of not more than 5 carbon atoms, di- 
Ci-g-alkylamino or halogeno substituent, and 
pharmaceujticaily-acceptable salts thereof, 

40 v/hich co'mprises reacting the corresponding 
compound of the formula I, wherein R^ stands 
for a hvdroxy radical optionally together with 
an additional substitaent as stated immediately 
above, or the corresponding alkali metal 

45 derivative, with a compound of the formnla 
R^^x, wherein R^ stands for a Cj_5-alkyl 
radical and X stands for a halogen atom or 
a toluenesulphoinyloxy or methlanesidphonyloxy 
radical, and, in the case wh^e the hydroxy 

50 derivative is used as reactanl^ in the presence 
of an acid-binding agent. 

23. A process for the manufacture of the 
compounds of the formula I wherein R^ bears 
a fluorine, chlorine or bromine substituent 'and 

55 RS R^ R^ and R^ have the meanings 
stated above, apart from the case where R' 
stands for a hydrazino radical, and phatma- 
ceutically-acceptable salts thereof, which com-^ 
prises diazotising the cortesnonding compound 

60 of the formula I wherein W bears an amino 



substituent, and then, in the case of the chloro 
or bromo substituent, reacting the diazonium 
salt with a solution of cuprous chloride or 
bromide in hydrochloric or hydrobromic acid 
respectively at 10 to 40°C., or, in the case 65 
of the fluoTO substituent, thermally decom- 
posing the dry diazonium fluoroborate salt at 
40 to lOO^C. 

24. A process for the manufacture of the 
compounds df the formula I wherein R\ R^ 70 
R'% R* and R^ have the meanings stated in 
claim 1 and R^ stands for a hydroxymediyl 
radical, and pharmiaceutically-acceptable salts 
thereof, which comprises reacting a corres- 
ponding ester of the formula I, wherein R^ 75 
stands for an alkoxycacbonyl, aralkoxycarbonyl 

or aryloxy caorbonyl radical, with sodiimi 
borohydriitfe, potassium borohydride or lithium 
aluminium hydride. 

25. A process for the manufacture of the ou 
compounds of the formula I wherein R\ RS 

R% R* and R* have the meanings stated in 
claim 1 and R"^ stands for a radical of the 
foomula — CHoOR% wherein R' stands for a 
Ci-fi-alkanoyl radical, and pharmaceutically- o5 
acceptable salts thereof, which comprises 
acylating the corresponding compound of the 
formula I wherein R'' stands for a hydroxy- 
methyl radical. , 

26. A pharmaceutical composition compris- W 
ing a compound of the formula I, wherein 

R\ R^ R^ R^, R^ and R^ have the meanings 
stated in claim 1, or a, pharmaceutically- 
acceptable diluent or carrier. 

27. A composition as claimed in claim 26 95 
which is a dosage unit form, or a suppository, 
aqueous or no^n-'aqueous solution or suspen- 
sion, sterile injectable aqueous or non-aqueous 
solution, cream, lotion or ointment. 

28. A dosage unit form las claimed in claim 100 
27 which is a tablet or capsule, comprising 5 

to 250 mg. of the said compoamd. 

29. A composition as claimed in claim 26, 
27 or 28 which contains, in addition to the 
said compound, at least one known agent 105 
having anti-iniiammiatory and/or analgesic 
activity. 

30. A composition as claimed in any of 
claims 26 to 29 and intended for oral 
administratian, which contains at least one 110 
antacid .andl/or a uricosuric agent. 

31. A compound, claimed in claim 2, sub- 
stantially as described in any of Examples 1 

to 7. ite 

32. A compound, claimed in claim 3, sub- 115 
stantially as described in any of Examples 8 

to 18- ... 1. 

33. A cmnpound, claimed m claim 4, sub- 
stantially as described in any of Example 19 
to 23. 120 
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34. A compound, claimed in claim 1, sub- R ALLERTON 

standaUy as described in any of Examples 24 Agent for the Applicants. 



Prmted for Her Alajesty's Stationery Office by the Courier Press, Leamington Spa, 1974 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A lAY, from 
which copies may be obtained. 



36 



